



PK0CEEDING8 


OK TIIK 


GENERAL MEETINGS FOR SCIENTIFIC BUSINESS 


OK TIIK 


ZOOLOGICAL SOCIETY 

OF LON 00 N. 

190 7, i)|). 1-446. 

(.lAMUIlY— Al’llll..) 


PltlNTHl) FOR THE SOCIETY, 

AND SOLD AT THEIR HOUSE IN lUNOVEK-SQUARE. 

LONDON : 

MESSRS. LONGMANS, GREEN, AND 00., 

PATKllNOSTKIl HOW. 




LIST 


Ol TUE 

C O U N C n. AND O FFl CE RS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON. 

1907. 


(K)IT^'CIL. 


Hifi (Jrace Tiik Duke of Bedford, K.(S.. President. 


Geoiuie a. Boitlenoku, Est^, 
E.ll.S., Vice- Preside /if . 

Joiix Bosk Bradfohd, Es<^, 
M.D., D.Sc'., P.B.S., Vice- 
J^resident. 

F. I ) AWT REV DiUWMTT, F]S(^, 

M.A., M.l). 

(>ii ARLES Drummond, Esq., 
Treasurer. 

Sir Edward Durand, Bt., ('.B. 
F. Dr C/ANE (lODMAN, Es 
D.C1.L., F.Tl.S Vice, P re si 
ilent. 

JosEiMi Jauksox Lister, Es(^, 

M.A., F.Tl.S. 

Sir Edmund (Jiles Loder, Bt., 

Vice-President. 

l^ROF. Edward Alfred Min- 
ch in, M.A. 


P. (9ialmers Mitchell, Esq., 

M.A., D.Sc., LL.D., F.R.S., 

Secretnnj. 

\\\ R. O(}ilvie-0hant, Esq. 

' Aijucjit Pam, Esq. 

E. IjORT Phillips, Esq. 

Sir Pai'rick Plan fair, (AT. E. 
TheIIo.n. Walter Rothschild, 

: D.S('., M.P. 

I Howard Saunders, Esq., Vice- 
' President. 

, David SetiuSmitii, Esq. 

Oldfield Thomas, Esq., 

I F.R.S. 

I A. Trevor- Battv E, 11sq.,M.A. 

' Henry Woodward. Esq., JJj.D., 
1 F.R.S., Vice J^re.ddeni. 


PRJNOJJLAL OFFTOERS. 

V. Chalmers Mitchell, M.A , D.Sc., Ll^.J)., F.R.S., 
Secretarif. 

Frank E. Beddard, M.A., F.R.S., Prosector. 

R. 1. PococK, F. L.S., Saperiiitcudent of the (rardens. 
Charles Oabuifl Seuomann, M.li.C.S., Ju.R.C.P., 
Patfiologist. 

F. H. Waterhouse, lAhrarian. 

John Barrow, Acconniant. 

W. TT. Cole, Chief Clerk. 

Georoe Arthur 1)oubleday, Clerk of Pitblications. 

Arthur Tiiomsox, Assistant Superintendent of the Gardena. 



LIST OF CONTENTS. 

1907, pp. 1-446. 


January 15, 1907. 

P»ge 

The* Secreiary. Ilrport on the Additions to tlio Society’s 


Menagerie during the* niontfis of November and De- 
cember, 190G 1 

Mr. Oldfield Tlionifts, F.ll.S., E\Z.S. 1 )estTiption of a new 

Monkey from the Itiiri Forest. (Plate 1.) 2 

1. On a (Jolleotion of Mammals made ])y Dr. Vassal in 

Annam. Pv J. Lkwis Poniiote, M.A., F.L.S., E\Z.S. 
(Plate !].)..* 3 

2. On the ^‘Pleating” or “Drumming” of the Snipe 

((kiUuKKjo cidestis). Py P. T£. Paiiii, P.A., F.Z.S 12 


3. Contributions to t}\e Knowledge of the Systematic 
Arrangement and Anatomy of certain Geneia and 
Species of Srjuamata. Py Fuank E. Peudard, M.A., 
F.H.S., Prosector to the Society 35 


4. A List of Motlis of the Family Pyralidce collected by 
A. E. Pratt in Pritish New Guinea in 1902-3, with 
Descriptions of new Species. Py George H. Kenrick, 

F.Z.S. (Plates III. & IV.) 

a 2 


68 



IV 


Pftg® 

5. On some new tiiid insutticieiitly known Species of IVIar- 
inoset Monkeys from the Amazonian Region, By Prof. 

Dr. Emil A. Goeldi, C.M.Z.S., Director of the Para 
Museum 88 

February 5, J907. 

Ml. F. Martin Duncan. (Jinemato^rapJi exhibition of 
Animals in the So(dety*s Gardens and other Zoological 
Sidijects 100 

Mr. Oldfield Thomas, F.R.S., F.Z.S. Exhibition of a collec- 
tion of Maiumals and Birds from the Islands of Saghalien 
and Hokkaido 100 

Dr. W. T. Caiman, F.Z.S. Notice of a paper on New or 
Rare Crustacea of the Ordei* Cuinacea from the Collection 
of the Co])enhagen Museum 100 

1. The Origin of the Lateial Horns of the (Brafl'e in Fcetal 

Life on the Area, of the Parietfd Bones. By E. Ray 
Lankestek, M.A., D.Sc., LL.I)., F.R.S., F.Z.S., Director 
of the Natural History Departments of the Brif.ish 
Museum . 100 

2. J^irallel Hair- fringes and Coloin*-striping on the Face of 

Fmtal ami Adult Giiatles. By Yj. Ray Lankesteu, 

M.A., D.Sc., LL.I)., F.R.S., F.Z.S., Director of the 
British Museum (Natiiral Histoiy). (Plate V.) .... 115 

5. On the Existence of Rudimenhuy Antleis in the Ckapi. 

By E. Ray Lankestek, M.A.,D.8c., LL.I)., F.R.S., F.Z.S. , 
Director of the British Museum (Natural Historv). 
(Plates VL cl YU.) 126 

4. Description of J/ijla resiuifictnx Goeldi, a now Amazonian 

Tree-Frog ])eculiar for its Breeding-habits. By Prof. 

Dr. Emil A. Goeldi, C.M.Z.S., Director of the Pani 
Museum 135 

5. The Duk(^ of Bedford's Zoologictd Exploration in Eastern 

Asia. TIT. On Mammals obtained by Mr. M. P. 
Anderson in the Philipjune Islands. By Oldfield 
Thomas, F.R.S., F.Z.S 140 



T 

February 19, 1907. 

Page 

The Secretary. Report on the Additions to the Society’s 

Menagerie during the month of January 1907 143 

Dr. C. 1. Forsyth Majoi*, F.Z.S. Exhibition of remains of a 
Bear from a Cavern in Coi*sica 143 

1. On Englisli Domestic* Cats. By R. I. PocooK, F.L.S., 

F.Z.S., Superintendent of the Zoological Society’s 
Ganlens. (Plates VIII. -X.) 143 

2. Rejiort on Deaths occurring in the Society’s Menagerie 

during 1906. By C. (3. Seligmann, M.D., F.Z.S., 
Pathologist to the Society 168 

3. On a peculiarly Abno]*mal Specimen of Turbot. By J. T. 

Cunningham, M.A., F.Z.S. (Plate XI.) 174 

4. On the Azygos Veins in the Mammalia-. By Fkank E. 

BEnoAiiD, M.A. (Oxon.), F.R.S., Prosector to the Society 181 

5. Ideas on the Origin of Flight. By Dr. Baron Fkanois 

Nopcsa \ 223 

March 5, 1907. 

The Hon. Walter Rothschild, M.P., F.Z.S. Exhibition of a 

mounted specimen of a Gorilla 237 

1. Descriptions of a new Species and two new Sulispecies of 

Antelopes and a new Sheep. By the Hon. Walier 
Rothschild, M.P., Ph.D., F.Z.S 237 

2. On Elephant Remains from Crete, with Description of 

Elephas creticus , sp. n. By Dorothea M. A. Bate. 
(Plates XII. & XIII.) 238 

3. Zoological Results of the Third Tanganyika Expedition, 

conducted by Dr. W. A. Cunnington, 1904-1905. — 
Report on the Polyzoa. By Charles F. Roussblet, 
F.R.M.S. (Plates XIV. & XV.) 250 



VI 


Page 


4. Zoological Results of the Third Tanganyika Exj)edition, 

conducted by Dr. W. A. Cunnington, 1904 1905. — 
Repoi-t on the Brachyuroua Crustacea. By William A. 
CUNNINGTON, B.A., Ph.D., F.Z.S. (Plates XVJ. Sz 
XYII.) 258 

5. On Two new Species of the African Cenus Mia^ochcptus 

Ijelonging to the Collection of Oligochiota in the Museum 
of Christiania. By Frank E. Beddaud, M.A., F.R.S., 
Prosector to the Society 277 


March 19, 1907. 


The Seo etary. Rejx)rt on the Additions to the Society’s 

Menagerie during the month of February 1907 281 

Mr. Herbert F. Standing. Notice of a Memoir on recently 

discovered Subfossil Prosimiae from Madagascar 281 

1. Descriptions of some New Species of Animal Parasites. 

By L. W. Sambon, M.D., F.Z.S 282 

2. Descriptions of five New Species of Hfemogregarinos from 

Snakes. By L. W. Sambon, M.l)., F.Z.S., and C. C. 
Skligmann, M.D., F.Z.S 283 

3. The Rudd Exjjloration of South Afric^a. — Yll. List of 

Mammals obtained by Mr. Gmnt at Coguno, liihamhane. 

By Oldfield Thomas, F.R.S., F.Z.S., and R. C. 
Wroughton, F.Z.S 285 


April 9, 1907. 


Mr. R. I. Pocock. Exhibition of a photograph and the skull 
of a specimeni of Pallas’s Cat that had recently died in 
the Menagerie, with general remarks on the sjiecies ... 299 

1. On a small Collection of Fishes made in the Eastern 

Watershed of the Transvaal by Capt. G. E. Bruce, By 
G. A. Boulenger, F.R.S., F.Z.S. (Plates XYIII. & 
XIX.) 307 

2. On the Winter Habits of the Greater Horseshoe, Hhino- 

hphus ferrum-equinum (Schrel)er), and other Cave- 
haunting Bats. By T. A. Coward, F,Z.S 312 



Vll 


3. Notes upon the Anatomy of a Species of Frog of the Genus 

Megahphrys^ with refei-ences to other Genera of 
Batrachia. By Frank E. Beddard, M.A., F.R.S., 
Prosector to the Society 324 

4. Contributions to the Osteology of Birds. — Part IX. 

Tyranni ; Iliruiidines ; Muscicajm^ Lmiii, and Qymno- 
rimiea. By W. P. Pycraft, F.Z.S., A.L.S., &c 352 


April 23, 1907. 


The Secretary. Report on the Additions to the Society's 

Menagerie during the month of March 1907 379 

Dr. A. Smith Wood wai’d, F.R.S., F.Z.S. Exhibition of a 

malformed antler of the Red Deer 380 

Mr. R. I. Pocock. Exhibition of a model of the African 

Elephant “ Jumbo” 380 

Mr. C. J. With. Notice of a Memoir entitled An Account 
of the South- American Chellferincn in the Collections of 
the British and Coiienhagen Museums 380 

1. The Ears as a Race-Chanicter in the African Elephant. 

By R. Lyoekker 380 


2. The Duke of Bedford’s Zoological Exploration in Eastern 
Asia. — IV. List of small Mammals from the Islands of 


Saghalien and Hokkaido. By Oldfield Thomas, F.R.S., 
F.Z.S. (With Appendix on the Cold-blooded Verte- 
brates, by G. A. Bottlenger, F.R.S., F.Z.S.) 404 

3. On some new Species of Earthworms of the Family 

Mvdrilidm^ belonging to the Genem Polytorevius, Neu- 
mannieUa, and Eminoscolex, from Mt. Ruwenzori. By 
Frank E. Beddard, M.A., F.R.S 41.5 

4. Some Notes on Hybrid Bears. By Henry Scherren, 

F.Z.S 431 




ALPHABETICAL LIST 


or tub’ 

CONTRIBUTORS, 

WM /?pff^rencef( to the several Articles contrihuted hy each, 
(1907, pp. 1 44().) 


Baiir, Piulii’ Heinrich, B.A., F.Z.8. 

On the or “ Drunimiii" *’ of the Snipe 

{Gallinagc adestis) 12 

Bate, Miss Hdhothea M. A. 

On Elephant Remains from Crete, with Description of 
EUplms creticm, sp. n. (Plates Xll. tfe XJII.) 23B 

Beddard, Frank K., M.A., F.R.S., Prosector to the Society. 

Contributions to the Knowleilge of the Systematic 
Arrangement and Anatomy of certain (leneraand Species 
of Squamata 35 

On the Azygos Veins in the Mammalia 181 

On Two new Species of the Africsiu Genus Microchosim 
belonging to the Collection i>f Oligoclueta in the Museum 
of Christiania 277 



X 


Page 


Beddard, Frank E. {Continued,) 

Notes upon the Anatomy of a Species of Frog of the 
Genus Megalophrys^ with references to other Genera of 
Batmchia 324 

On some new 8])ecies of Earthworms of the Family 
Eudrilida\ belonging to the Genera Polytoreutus^ Neu- 
manniella^ and Eminoacolex^ from Mt. Ruwenzori 415 

Bonhote, J. Lewis, M.A., F.L.S., F.Z.S. ^ 

On a. Collection of Mammals made by Dr. Vassal in 
Annam. (Plate II.) 3 

Boulenger, George Albert, F.R.S., Y.P.Z.S. 

On a small (>ollcction of Fishes made in the Eastern 
Watershed of the Transvaal by (^apt, G. E. Bruce. 
(Plates XYTTI. & XIX.) 307 

On the Cold-blooded Yertebmtes of the Islands of 
Saghalien and Hokkaido. See Thomas, OjiDFiELi). 

Calman, William Thomas, D.Sc., F.Z.S. , of the British 
Museum (Natural History). 

Notice of a papci* on New or Rare Crustacea of the 
Order Cumacea from the Collection of the Copenhagen 
Museum 100 

Coward, Thomas Alfred, F.Z.S. 

On the Winter Habits of the Greater Horseshoe, 
Ehinolophm ferruvi-equinum (Schreber), and other Cave- 
haunting Bats 312 

Cunningham, Joseph Thomas, M.A., F.Z.S. 

On a ]:)eculiarly Abnormal Specimen of Turbot. 
(Plate XT.) 


174 



XI 


Page 

OUNNINGTON, WlLLIAM ALFRED, B.A., Ph.D,, F.Z.S. 

Zoological Results of the Third Tanganyika Expedi- 
tion, conducted by Dr. W. A. Cunnington, 1904-1905. 

— Report on the Brachyurous Crustacea. (Plates XVJ. 

& XVIL) 258 

Duncan, F. Martin. 

Cinematograph exhibition of Animals in the Society’s 
Gardens and other Zoological Subjects 100 

Gobldi, Prof. Dr. Emil A., C.M.Z.S. 

On some new and insufficiently known Species of Mar- 


moset Monkeys from the Amazonian Region 88 

DescT’iption of Hyla resinijktrw Goeldi, a new Ama- 
zonian Tree-Frog peculiar for its Breeding- habits 135 


Kenrick, George Hamilton, F.Z.S. 

A List of Moths of the Family Fyralidca collected by 
A. E. Pratt in British New Guinea in 1902-3, with 
Descriptions of new Species. (Plates III. & lY.) 68 

Lankester, Sir Edwin Ray, K.C.B., M.A., D.Sc., LL.I)., 
F.R.S., Director of the British Museum (Natural 
History). 


The Origin of the Lateral Horns of the Giraffe in 
Foetal Life on the Area of the Parietal Bones 100 

Parallel Hair-fringes and Colour-striping on the Face 
of Foetal and Adult Giraffes. (Plate V.) 115 

On the Existence of Rudimentary Antlers in the Okapi, 
(Plates YL <k YII.) 126 



Page 


xii 

Lydekker, Ricuaiu), B.A., F.R.S., F.Z.S. 

The Ears as a Race-(^haracter in the African Elephant 380 

Major, Br. C. I. Forsyth, F.Z.S. 

Exiiibition of remains of a Bear from a Cavern in 
Corsica 143 

Mitchell, Peter Chalmers, M.A., T).8c., LL.D., F.R.S., 
Secretary to the Society. 

Report on the Additions to the Society’s Menagerie 
during the months of November and December, 19()fi 1 

Report on the Additions to tlie Society’s Menagerie 
during the month of January 1907 143 

Report on the Additions to the Society’s Menagerie 
during the month of February 1907 281 

Rej)ort on the Additions to the Society’s Menagerie 
during the month ot March 1907 379 

Nopcsa, Dr. Baron Francis. 

Ideas on the Origin of Flight 223 

PococK, Reginald Innes, F.L.S., F.Z.S., Superintendent of 
the Gardens. 

On English Domestic Cats. (Plates Vlll.-X.) 143 

Exhibition of a photograph and the skull of a specimen 
of Pallas’s Cat that had I’ecently died in the Menagerie, 
with general remarks on the species 299 

Exhibition of a model of the African Elephant 
“Jumbo” 380 



Xill 


Page 

Pycraft, William Plane, F.Z.S., A.L.S., of the Britiftli 
Museum (Natural History). 

Contributions to tlie Osteology of Birds. — Part IX. 
Tyranni ; IJirundiues ; u\fn8cicap(r, Lanii^ and Gymno- 
rhinep ^5*2 

IIOTUSCIIILD, The Hon. L. Walter, M.]\, D.Sc., J^h.l)., 

F.Z.S. 

Exhibition of a mounted specimen of a Gorilla 2.‘17 

Descriptions of a new Species and two new Subspecies 
of Antelopes and a new Sheep 237 

IloussELKT, Charles F., F.R.M.S, 

Zoological Results of the Third Tanganyika Expedition, 
conducted b}" Dr. W. A. Cunnington, 1904“19()5. — Report 
on the Polyzoa. (Plates XIV. * XV.) 250 

Sambox, L. W., M.D., F.Z.S. 

Descriptions of some New Species of Animal Parasites. 282 

Sambox, L. W., M.D., F.Z.S., and Seligmanx, C. G., M.D., 
F.Z.S., Pathologist to the Society. 

Descriptions of five New Species of Htemogregarinea 
from Snakes 283 

SciiERREN, Henry, F.Z.S. 


Some Notes on Hybrid Bears 


43] 



XIV 


Page 

8EUGMANN, C. G., M.D., F.Z.8., Pathologist to the Society. 

Report on Deaths occurring in the Society’s Menagerie 
(luring 1906 168 

Seligmann, C. G., M.D„ F.Z S., Patliologist to the Society, 
and Sambon, L. W., M.D., F.Z.S. 

Des(a*iptions of five New Species of Hsemogregarines 
from Snakes 28.3 

Standing, Herbert F., M.Sc. 

Notice of a Memoir on recently discovered Subfossil 
Prosiinia" from Madagascar 281 

Tuomas, Oldfield, F.K.S., F.Z.S. 

Description of a new Monkey from the Tturi Forest. 

(Plate I.) 2 

Exliihition of a. collection of Mammals and Birds from 
the Islands of Saghalien and Hokkaido 100 

The Duke of Bedford’s Zoological Exploration in 
Eastern Asia. — ill. On Mammals obtained by Mr. M. 

P. Anderson in the Philippine Islands 140 

The Duke of Bedford’s Zoological Exploiation in 
Eastern Asia. — lY. List of small Mammals from the 
Islands of Saghalien and Hokkaido. (With Appendix on 
the Cold-blooded Vertebrates, by G. A. Boulenger, 

F.R.S., F.Z.S.) 404 

Thomas, Oldfield, F.R.S., F.Z.S., and Wroughton, R. C., 

F.Z.S. 

The Rudd Exploration of South Africa.— VH. List of 
Mammals obbiined by Mr. Grant at Coguno, Inhambane. 285 



XV 


Page 

With, C. J., of Copenhagen. 

Notice of a Memoir entitled ‘‘An Account of the 
South-American GMiferinm in the Collections of the 
British and Copenhagen Museums ” 380 

Woodward, Arthur Smith, F.R.S., F.Z.S., Keeper of the 
Geological Department of the British Museum. 

Exhibition of a malformed antler of the Red Deer 380 

Wrouguton, R. C., F.Z.S., and Thomas, Oldfield, F.R.S., 

F.Z.S. 

The Rudd Exploraticni of South Africa. — VTT. List of 
Mammals obtained by Mr. (R*ant at Coguno. liihambane. 285 




LIST OF PLATES. 


r.t(t7, pp. 1-1 ic. 


I. 

II. 

HI.I 

i\.\ 

V. 

vr. 

vu. 

vm. 

i\ 

X. 

XI. 

XI!.( 

Xlll.i 

MV.( 

x\.| 

XVI. 

Wil. 

XVITl. 

XIX. 


Corcapif hecHu (k'Uti 

Nf/rlicebnif jn/(/})ueii8 

I’yralido) from liriti'^h New (ininea 

FToad of a lAetal (iirafle (half the natural size) 

Ilorn-tip.s of Okajii 

Youiif? (>ssic(me or Horn of Okapi 

l{Ioteh(*(l Tabby, Fr/ln crdtrs 

Striped Tahbv, forr/uftfa 

Ap^riotV])e> ol’ the Striped Tabby 

Abnoruial Vuuu^ 'Furbot 

J'Jejdmnt Itfuiiaiiis from Crete 


Pa^e 

w 

(18 

llo 

j 12(1 

I 

1 

J74 

L>;i8 


Taufjianyika l\)hzoa 2')0 

1. Pota??i(w (rufarnmrtuti'fi) orbiimplttm, 2 7. Aiiteiinal 

Kepioii of various I’otamonida* 

1 & 3. Potamtm {P(ttumonant<>s) pMynotuH. 2 & 4. Piafy- 
thclphnsn amcuknta, 5 & (J. Plaiylhflphma imu'Vblnla 

1 . liarhns hrncti. 2. B avrlor 1 .^q- 

Varicorhinm bnu'it I 



/> 


Pnoo. Zool. Soo, — 1007, 




LIST OF TEXT-FIGURES. 

1907 . 1 )}.. 1 - 440 . 


PapB 

1. Palatal view of skull of Kycticehm pi/r/nurm /> 

2. J^atoral vi<*sv of skull of Ki/ciieehns pppmaits 5 

3. a. Snipe bloatintfjsliuwiiipf characteristic position, b. Formation 

of tail as onlinarily held in flight !(} 

4. Varieties of outer tail-feathers of Oai/waf/o ra iestis IH 

f). n. Porsal view of nnisculatiire of tail of Snipe, b. Ventral 

view of musculature of tail of Snipe liO 

(». A. Half of tail of Gallinayo cwlesfiti from >vithout inwards 
left to right. Ih Half of tail of G delicata from without 

inwards left to right. 0. Half of tail of G. yullmula 22 

7. A. Section of two rami of a feather showing interlocking of 
distal and proximal radii. H. liamiis of Gallinayo ca'lcsHs^ 
showdiig proximal and distal rows of radii. C. Distal radius 
of G. ca-lesiu. D. l*roximal radius. K. Distal radius of 

middle-tail feathers of G. ccelestis 23 

H. A. Half of tail of G allin yo mr^j or from without inwards left 
to right. B. Half of tail of G. nobilis fnmi without inwsrds 

left to right. C. Half of tail of G. denum 27 

9. a. Tail of Gallinayo solitaria. h. Tail of G. meyala 31 

10. Lung of ChameekoH verrucosfot, entire 38 

11. hung of Chamepleon dilepisj entire 39 

J2. Lung of ChamtBleon paroUohus^ opened longitudinally 39 

13. Lung of ChamttleolUf opened longitudinally 40 

14. A. Stomach and pancreas of Chanmleolis, B, Dorsal aorta 

and branche.a of the same 48 

1/). Tidqua scincoideSf head and neck .... ,54 

1(1. A portion of the trachea, the bronchi, and the upper parts of 

the lungs of Jlehtferina, from the dorsal side 01 



XX 


Pn^e 

J7. Pancreas, aall-liladder, vl’c., uf J'ftrmtt/s nilnticvs^io show the 

course of i}j(‘ hiln-di lets i)4 

|f^. of Varamts vra)ithemnftrus (J5 

19. Luti^s of Varanm t/rifirun f}(> 

1?0, Ihick view of liead of Mnlaa t/wmasi H9 

LM. Ihick V iow of head of d//V/rfs 91 

Ihu'K view of head of il/iV7rf.s f//7.seomVer 9.'5 

ll(*tid of imjjcrafor 9t 

iM liUternl \ie\v of th(‘ skull and lower jt'iw of a very V)Uii^ 

(liniflh ' 101 

'"Si Lateral \iew of the skull of a (liralfe, about two-lhirds jrrown . 102 
2t». VifW from above of the fronto-parietal rej^ion of the skull of a 

vtn‘v yonne* (li ratio 102 

27. Vii‘\N from abo\e of the fronto-parietal region of the skull of an 

immature ()k}i]n 10.'} 

2S. Sagittal section tlirou^li the bony tissue of the ossieone and 

the roof of the skull of a very \oun^ ( lira lie 10 1 

29. (^>j)y of the drawing of a sa<>:dhil s(‘ctu)n through the ossieoiie 
and the roof of the skull of a newly-born Cirirntre, published 
by the late Sir llielmrd Owen in the Trans. Zool. Soc. ]S40. . 101 
oO. i)ra^vin;jr of tbe rifrht side of tlie head of the ftetal (lir.itfe 

doserjbt‘d in tin* t(^xt 10t> 

.‘)1. 'Phe left ‘ born ’ of tbe fodnl Oiratle 197 

.S2. Ida^ram to show tbe flattened plate-like form and tbe 

orient fit ion of the liouia of the fodal Oiraffe lOS 

.Tl. Skull of (lira fie .... sliowiiip: the directions in which the 

.skull WHS cut 110 

M. \*iew', looKiii”’ forwards, of the skull cut in tbe direction of 

lim^ 1 ill lext-fio', ,T3 Ill 

Drawn iijr, of the natural size, of a young fcetal skull of a 

Oiraffh ' 112 

iJ(). Diagram to show the various ])(>sitions on the frontal hone at 
■whiidi the liony honi-corea of the Cavieorri and (Nervine 
runiinants may take their grow th 114 

37. T^eft siile of the head (»f tiie fcrtal Giniffe described, showing 

colour-stripes on the snout and above and below the eye .... 115 

38. Section across three dark-colour<*d bands above the eye of tbe 

fodal Giraffe, allowing three longitudinal furrows or de- 
pression.s in transverse section corresponding to the dark 
hands 110 

39. Section of the slrin of the frontal region of tlie fcetal Girafle, 

showing three sizes of hairs 117 

40. Surface- view of banded ‘^i>elage’’ of the frontal rc'gion of foetal 

Giraffe, showing the convcu’gonce of the hairs at the three 
longitudinal bands of dark appearance 118 

41. An enlarged driiwing of a single hair of average size from the 

frontal region of an adult ( liraffe, showing the dark pigmented 
free extremity and the opaipie white lower portion 119 
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ZOOLOGICAL SOCIETY OF LONDON. 

(January to April, 1907.) 


Jaiiuaiy 15, J907. 

Dr. J. Rose Bradford, F.R.8., Vice-President, 
in the Chair. 

The Secretaiy read the following reiwit on the additions that 
had ))een made to the Scadety’s Meiiaf^erie in November and 
December 1900:— 

Tl\e registered additions to the Society’s Menagerie during the 
month of November were 173 in number. Of thevse 105 were 
acciuirwl by presentation and 23 by purchase, 35 were received on 
dejiosit, 3 in excliange, ami 7 were born in tlie Gardens. The 
total number of departures during tlie sjime period, by death and 
removals, was 177. 

Amongst the additions special attention may be directed to : — 

An adult male Mandrill {Papio vuiimon), the lirst full-sized 
example of this species exhibited in the Gardens, dejiosited on 
Nov. 30th. 

A young female Hippopotamus amphihma) from 

the Niger, purchased on Nov. 1st. 

A Persian 8tag {Cerims mciral), presented on Nov. 13th by 
Mr. Carl Hagenbeck. 

A Kiishmir Stag (f Rennes cashmiriensia), presented on Nov. 22nd 
by H.G. the Duke of Bedford, K.G., P.Z.S. 

A Collection of 47 Birds, including, among other interesting 
s|)ecies, a Toucan { .inlacorhamphm aulcattis), new to the Collection, 

Piioc. ZooL. Soc. — 1907, No, I. 1 
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and a Siin-Bittem {Eurypyga hdim) froiii^ Venezuela, presented 
on Nov. 27tli by Capt. A. Pam, F.Z.S. 

The registered additions to the Society’s Menagerie during the 
month of l)(x?ember were 150 in number. Of thest^ 67 were 
ficquired by presentation and 16 by purclnise, 61 were received on 
deposit, 2 in exchange, and 4 were born in the Oardens. The 
total number of departures during the same period, by death and 
l einovals, was 207. 

Amongst the adtlitions special attention may be dii ected to : — 

A pair of Hiberian Oholtis {Ciion alplnna) from I’hian Shan, 
received in excliangt‘ on Jlec. 2nd, new’ to the Collection. 

A Cape Hunting- Dog {Lycaon pictun) from South Africa, pur- 
chased on Dec. Lst. 

An A<ldax Antelope from North Africa, 

presented by U.O. the Duke of Bedford, K.G., P.Z.S., on Dec. 18th. 

A Bubalino Hartebeest {Alcelaphiis hubalrnus), and a hybrid 
between P^re David’s Deer (Elaphunfs davidian ns) and the Red 
D('er {Certvts elaphus), deposited on Dec. 29th. 

A mw Monkey from the Ituri Forest, 

Mr. Oldfield Thomas, F.R.8., F.Z.8., exhibited a Monkey wliich 
had been obtained in the Ituri Forest, Upper Ckmgo, during the 
reciiiit Ruwenzori Expedition, and gave the following descri])ti()n 
of it : — 

Cercopitiiecus denti Thos.* (Plate 1.) 

Abstr. P. Z. 8. 1907, p. 1 (Jan. 22, 1907). 

A member of the canvphelli~mona group, but not darkened on 
the posterior back and hind limbs, and with a \'e!y shai jily con- 
trasted white belly. 

Upper surface of head and neck olive-grey, the usual light frontal 
band prestuit but not conspicuous. Back dark grizzled chestnut- 
brown (nearest to “ burnt- umber ” of Ridgway) ; colour of rump 
not darker, but, on the contrary, passing gmdually into the 
paler tone of the hips and hind legs. Under surfaci* from chin 
to anus, and inner sides of limbs to wuists and ankles, clear 
creamy- white, very sharply defined from the darker colour, not 
only on the limbs, as in camphelli and others, but also along the 
fianks, whei'e the white rises nearly halfway up the lateT-al ;ispect 
of the animal. Ears wdth short yellowish tufts rising from their 
inner surftmes. Outer sides of fore limbs deep black from 
ellx)ws. Hind limbs grizzled yellowish olive, lighter than the 
back, down to and including tlie ankles, the metatarsiils and toes 
black. Tail indistinctly blac’kish al)ove at base, then dull gi-eyish 
white for two- thirds its length, darkening again to black on its 
terminal third. 

• [The complete account of the new species described in this communication 
appears here ; hut since the name and preliminary dia^osis were published in the 
* Abstract,’ the species is distinguished by the name being underlined. — E ditok.] 
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Dimensions of the type, measured in the flesh : — 

Head and body 501 mm. ; tail 860 ; hind foot 165 ; ear 40. 

Skull — greatest length 105 mm., basal length 75 ; breadth of 
bmin-ease 55 ; length of upper cheek-tooth series 23. 

Hah, Ituri River, between Mawambi and Avakubi, Upper 
Congo ; alt. 3000'. 

Type, Adult male. B.M. no. 7.1. 2.1. Original number 184. 
Collected 23 October, 1906, by R. E. Dent. 

This handsome Monkey is most nearly allied to tlie W. African 
C, camphelli^ but (lifters by its grizzled olive-yellowish instead of 
black hind limbs, tlic^ absence of bUwjk on its posterior back, its 
more or less greyish- white toil, and by the high and sharply 
defined line separating the colours of the flanks and belly . 


'fhe following pipers Avere read : — 

1. Oil a ( Vdlection of Mammals made bv Dr. Vassal in 
Annam. By d. Lewis Boxhote, M.A., h\L.S., F.Z.S.* 

rKec(*ivtHl Novcml)er 16, 1906.] 

(Plate Jl.t and Text-figums 1,2.) 

Tln^ British Miiseuin has recently acquired* a most interesting 
set of Mammals from Annam, collected by Dr. V'a.ssal. The 
collection coiitoins examples of some twenty-five species, of which 
five are new to science, while sevei'al of the others add consider- 
ably to our knowledge (still very limited) of the fauna of the 
di.strict. 

8inc(i the collections made by MM. Pierre and Mouhot over 
half a century ago, practically no fresh material has i^eached 
Europe from that kK’ality. As would therefore be expected, 
many of tlie forms ai'e umlescribed, and there is little doubt that 
with further material many of the foi-ms at present included 
under i'xi.sting names will prove to be sulispecdfic^ly distinct. 

The collection is, perhaps, too small for any generaJisjition on the 
fauna of Annam, but its aflinities seem if anything to tend towards 
China rather tlian the Malay Peninsula, and it is esiiecially note- 
woHhy that it differs considemhly from the fauna of Siam. Lest 
I am misundei*stood, I may as Avell point out that by fauna I 
am not referring to the presence or absence of certain genera, 
but rather to the fact that the l(x;al forms of widely spread 
species approximate latlier to the Chinese than to the Malayan. 
To give some examples: — The Porcupine is Anderson’s Hystrix 
yunnamnsis, not H grotei from the Peninsula. The Fetaurista 
is Anderson’s F, yu7t9ia7wn8is, and not F. lyle% mihi, from Siam. 
The new Tupaia described has its affinities with T, chine^isis and 


t For explanation of the Plate, $ee p, 11. 
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not with T , fermijmm. Oii the other hand, the Paradoxurus is 
apparently identiciil with a form described by me from the 
Peninsula. Another point of interest as showing a probable 
double origin for this fauna, is in the occurrence at the same place 
of two subspecies of Scinrns inacclsUmidi- -one, m. rodolphi 
A. M.-E., showing very obvious affinities with S. mi, harhei of 
the Peninsula ; the other, A'. 7n, inaintvmun mihi, which is in- 
distinguishable from the type, which came from China. Tt must, 
however, be remembered that this List is only represented by a 
single skin, and it might jiossibly have been brought down on a 
shi]> and escaped. 

Lastly, attention may be called to a. new species of Xi/ctwebitfi, 
which is in many i es})ects intermediate in its chanicters between 
Xycilcehhti and Loris. 

As regards synonymy, J have followed my usual custom, 
namely, to givi* the original refei-ence and a, few of the other more 
important oih‘s, which, if referied to, will be found to contain a 
practically fxdl synonym}'. 

Preshvtes xigripes (A. M.-E.). 

Seim nopiih eats nigripes A. M.-Edw. Noiiv. Arcli. du Mus. 
vol. vi.. Bull. p. 7, j)l. 1 (1871); Blyth, *1. A. S. B. xliv. ex. no. 
p. 11 (1875); Anders. Zool. lies. p. 41 (1879). 

a. (S ad. Bali, alt. 250 m., 10th Nov., 1905. 

This is an extremely fine example of this scarce sp(*cies, 
agreeing very w(‘ll with the published desiTiptions. 

Press YTKS sj). ? 

«, h. 5 . Nha-trang, MOth Oct., 1905. 

Two very young .spe<‘imens of a sjHH'ies of Preshytes, unfor- 
tunately too young for identification. 

Nycticebus PYOivLEUs Boiili. (Plate IJ.) 

Abstr. P.Z.H. 1907, p. 2 (Jan. 22, 1907). 

Very small, about half the .size of A. conrang^ Bodd. The 
hair is wavy on tlie body and of a very fine .silky texture. 
Geneiiil colour of a uniform orange-rufous, showing no sign of 
any dark line down the back or on tlm head. The under parts, 
hands, and feet are lighter in colour and have a .silvery-grey 
appearance. There is a bai*e s|m.ce I'ound the (*ye.s, tlu» muzzle 
and li}>s are white, and a white .stiipe runs uj) from the nose 
between the eyes to end abruptly on the foi'ehead. The ears are 
of moderate size, uniformly rounded, and very spansely covered 
with hairs. The tail is a mere stump. 

The skull in its genenil outline agrees faiily well with that of 
N, c, cinereus fi*om Cochin China, although it is, of course, very 
much smaller. In its main chaiucters also it shows no very 

* MesHrs. Stone and Bohn Lave pointed out (Proe. Acad. Nat. Sci. Phil. 1902, 
p. 138) that the name fardit/radnjt belongs to the Slender Loris L. gracilis,** and 
that therefore lloddaert’s name must stand for the Slow Loris usually known as 
A. tardigradus. 
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(listinctive points. The molars, however, are conspicuously 
different, juid enable this species to be easily diagnosed. In 
jY. cmereus the fii'st molar is the largest, and the last or third 
molar is small and almost quadrilateral in shape. In the present 
species, however, the second molar is the largest, while the third 
molar is triangular in outlirie and not very much smaller than the 
first molar. I n the lowei* jaw similar conditions obtain, the three 
molars are all sube(iual, the third being slightly the largest, 
whereas in jV. cinereus the last molar in the lower jaw is very 
markedly smaller than either of the other two. 

Dimensions of tyjie from skin (approx.). Head and Ixsly 
190 mm. ; tail 10. 


Text-fig. 1. Text-fig. 2. 



1 - - I'alatal vii‘W of’ Nkiill of jijft/nuf'ua. 

‘J. J.att'ial \io\v of hkuH oiWji/rfi rebus p^f/mfeus. 


Sknll. (h-eatest length 4(> mm. ; basjil length .‘>8 ; palatal lengtli 
17'5; zygomatic bivadth 27; interorbital breadth .‘1; greatest 
breadth of brain-case 25 ; length from palate to lower margin of 
foramen magnum 17’5; brea<lth of basiocci})ital at its anterior 
end 5*7 ; length of molar series 14. 

JJah, Nlia-trang, Annam. 

B.M. 0.11.0.2. cf . Collected by ’ Hr. Ah\s.sal on the 
VMh Nov., 1905. 

The small size and pecidiar chaiucter of the teeth will pievent 
this species from being confounde<l with any others at present 
known to exist. Only a single specimen (the type) lias been sent, 
which is quite adult but not old. It may l)e noted that in some 
respects the teeth tend to approach those in Loris, in which the 
second upper molar is larger than the fir-st. In the shape of the 
priemaxilJa also the present species show\s a tendency, albeit very 
slight, to approach Loris by showing its flat suiface laterally 
instead of anteriorly. Externally the blaze between the eyes and 
its small size are features belonging to Loi'is, but in the lengtii of 
its limbs and general build it is a tme Nycticehns. 
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Felis sp. ? 

a. Flat skill with no ilata of a Cat belonging ajiparently to the 
FeWa hpDyalenfiis group. 

YiVERRA M EGAS pi la lllyth. 

Vwerra inegasjnla Blyth, J. A.H.B. xxxi. p. ‘hll (1862). 

a, Nam bon, Annani. 

A fine adult specimen with well-marked and clear-cut spots. 

Yiverrici la malac'C'KNSIs (dinel.). 

Vicerra inalacceiisiH (biieh, Ijinn. Svst. Nat. i. p. 92 (1788); 
Giuy, P.Z.S. 1861, p. i:i6. 

Virerricnla malacceitHin {(linel.), Bonhote, Ann. k Mag. N. H. 
ser. 7, vol. i, p. 118 (1898). 

a, I mm. No data. 

PARADOXinU’S MINOR Boilh. 

Far adirx ants minor Bonh. Fiusci. Mai., Zool. i. p. 9 (190>1). 

rt, h, 5 imm. Bali, Annam, 250 m., 10th Nov., 1905. 

These ar(‘ both v(uy young s|KX*iniens, which agree closely with 
the type. 

HbUPESTES EXILIS (lei v. 

Ilerjyestes exilis Gerv. Zool. de la Bonite, p. 52 (1841); Ci'ay, 
P.Z.S. 1864, p. 555. 

JTer 2 >esie 8 javanictfs (Ceciff*.), Andeis. Zool. lies. p. 185 (1879). 

IlerpeMes ratilas Cray, P.Z.S. 1861, p. 156. 

Calogale ratilas Cray, P.Z.S. 1864, j). 5(>1. 

a,h, 2 . Nha-trang, 26t]i Dec., 1905. 

1 have carefully compared the.se specimens with soim* from 
Siam and others from (k)chin China, among tliem Gray’s type 
of 11, raiilns. Tlu‘ Cochin China and Annam specimens are all 
very like each othei-, and differ in tlieir much redder colour from 
Sianie.se .specimens. They also differ in their much deepej* coloiii* 
from Javan specimens. Gervai.s’s type of //. exilis came fiom 
Cochin China, and as his description agrees fairly well with these 
fresh specimens, his name of II, rxtlisy which antedat<‘s Gray’s, 
must stand. 

The skulls of //. rxilis^ although very similar to those from 
Siam and Java, are larger and more j obust. The Siamese animal 
is ajiparently intermediate between 11, hirmanicns and II, exilis. 

The following is a de.scription of the present specimens ^ 
General colour rufous, ])unctulated with white. Each hair is 
black, with three or four bufi’ or rufous annul.ations. The distal 
annulatioiis and generally the tip of efich hair are rufous, while 
along the centre of the hiick, the head, cheeks, and tail these 
rufous anil ulati OILS are deej)er in colour and more marked, causing 
the animal to appeal* quite red along those areas. The under 
pai-ts are more sparsely covered with hairs and the annulations 
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yellowish rather than rufous, except under the chin and at the 
root of the tail. The hairs of the tail, more especially under- 
neath and at the sides, have long rufous tips. 

Dimensions (of Nha-trang spcHiimen, ad. J in flesh). Head and 
body 304 mm. ; tail 284 ; ear 28. 

Sknll, Gretitest length 78 mm.; basiil length 75; zygomatic 
breadth 39 ; palatal length 41 ; greatest diameter of carnassial 8. 

Helictis pierrei Bonh. 

IleUctis jnerrei Bonhote, Ann. Mag. Nat. Hist. ser. 7, vol. xii. 
p. 592 (1903). 

a. Imm. Nha-trang, Annam. 

h, 1mm. skull only. 

The single skin and skull are too immature to show the dis- 
tinctive (diameters to any marked extent. 

Tup AT A CONCOLOR Bonh. 

Abstr. P. Z. 8. 1907, p. 2 (Jan. 22, 1907). 

Himilar in general colouring to Tiijxiia helangeri. The whole 
of the upper paits are of a uniform grizzled greyish -green, each 
hair l>eing dark at its base and having one or moi*e buf!*annulations 
and a dark tip. One of the most distinctive features is the absence 
of the nec'k-stripe, so univemil among the other species of this 
genus. An extremely faint trsice of it only is to be made out on 
the should(»rs, but so faint is it that unless special searcdi be 
made it is liable to be overlooked. The tail, which is maikedly 
tlistichous, is concolorous with the upper j)arts, and extremely 
thick and bushy, 'fhe under parts are somewhat sparsely clothed 
with hair; the chin, throat, and breast are uniformly yellow’, 
while on the other portions the haiis are annulated as on the 
upper parts. The bases of the hairs on the under side of the tail 
are light. 

Skull. In its geneiul character resembles that of T. helangeri ; it 
is, however, slightly larger and with a longer and narrow er snout, 
in other respects it does not show any marked features. 

Dimensions of type (from skin). Head and body 220 mm. ; 
tail 140; ear 15; hind foot 45. 

Skull. Gre^itest lengt.h 54 mm. ; basal length 47 ; zygomatic 
breadth 29 ; pilatal length 27 ; breadth of skull immediately 
behind 2 )ostorbital pi*ocesses 17. 

Tgpe. B.M. 6.1 LG. 3. d ad. Collected by Dr. Vassal, 22nd 

March, 1906. 

llah. Annam. 

Although very closely allied to Tnpaia helangeri this species 
may easily be distinguished by its laiger size, much thicker tail, 
and the absence of the light neck -stripe. Tw’o specimens agmeing 
in all respects wei*e brought back by Dr, Vassal. Tupaia chhiensis^ 
described by Dr. Anderson from Yunnan and which is found in 
Siam, is mther smaller than T. helangeri and consequently quite 
distinct from the present fom. 
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Dendrooale frenata (hay. 

Tnpaia frenata (Jray, Ann. & Ma^. Nat. Hist. ser. 8, vol. vi. 
p. 217 (1860). 

DendrogaU fremiia Aiifleis.Zool. Kt\s. p.l 10, pi. 7.6gs. 20, 21(1879). 
r<, Jk 

Two very typical examples. 

UvxoPTERrs sriijxx (Yalil). 

Vespertilio sphinx Vahl, Skrivtcr at* Natnvhistorie-Selskabet, 
4te Band, Iste Heft, p. 128 (1797). 

(Upwpterus sphinx (Vahl), Bonh. P. Z. S. 1902, vol. i. p. 88; 
id. Fasei. Mai., Zool. pt. i. p. 14 (1908). 

a. cf . Nha-traiig, Arinam, 18th Nov., 1905. 

Sc'OTOr HILLS KUILII Lead I . 

Scotnphilus kuhlil Leach, Trans. Jjinn. 8oc. xiii. ]>. 71 (1822). 
a, h. . Nha-trang, 1 0th Oct., 1 905. 

Pktauiusta YUNXANENSi.s (Andcvs.). 

Pterotnys yanna/nensis Zool. lies. p. 282, jd. xxii. (1879). 

a. S ad. Bali, Annam, 150 in., lOtli Nov., 1905. 

This individual agrees very well with Dr. Anderson’s description 
and ])late ((jiioted above), and T have no altei’iiativH* but to place 
it under his name. At the same time it sliould be noted that the 
typical locjility of P, yunnanensis is considt'rably to the north and 
tliat another form of this same specii‘s, J\ lylei mi hi, is found 
in Siam. It would therefore a]>j)ear as if the ])res(*nt race was 
in reality a Chinese form and that Annam and Yunnan form its 
western limit. Exce[)t for the parachute tlie liairs of the whole 
of the back in tliis iudivhlual an* ti[>ped witli whitt*, hut not 
suiiiciently so as to conceal the chestnut ground-coloin*. 

P. lylei is much darker in general coloration than this species 
and the anterior portion of the outer side of tlu* eai- is a. bright 
and pure (diestnut. 

P. ynnnanensis and P. lylei belong to a Luge group, of whi(*h 
there are many geographical forms. Unt il, how(*vei*, the group is 
worketl out as a whole, it is best to retain them under binomial 
names, but it shoul<l be borne in mind that they are merely 
geographical forms of a. Luge and widely distributcitl sp€*cies. 

SriURUS ORTSEIMANLS A. M.-E. 

Sclnrns griseimauns A. M.-Edw. Rev. Zool. 1867, p. 195; 
Bonh. Ann. it Mag. Nat. Hist. sea*. 7, vol. vii. ]>. 274 (1991). 
a d, 8 , 5. NJia-trang, Annam, 26th Dec., 1905. 

e, Nha-trang, Annam, Nov. 1905. 
f k. 8c5', 2£. lloah Khat, Annam, 26th Dec., 1905. 
l-n. 2 0 ?,?. Ninh Hoa, 25t.h Dec., 1905. 
o p, (S $ . Bali, Annam, 250 in, alt., 26th Dec., 1905. 

T’he present spe(ues and N. lemojnis* of Giuy have hithei*to been 
confounded and considered as one and the same species. The 

* Marro.nt8 lenvopm ihiiy, Ann. & Map:. N. H. ser. p. 282 ( 1867 ). 
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pi'esent series, however, shows that they are really quite good and 
distinct species. The most obvious difference is in the colour of 
the under parts. In aS, gt%8einuimi8 they are deep chestnut and the 
line of demarcation between the upper and under parts is sharply 
divi<led. In S, leucopus^ on the other hand, the colour of the 
under parts is of a. pale rufous buff, which shades gradually into 
the grizzled grey of the back. M. Milne-Ed wards in his original 
description of S. griseimantia distin(;tly states that the colour 
of the under ])arts is deep chestnut, though females and young 
males ai'e sometimes considerably lighter. This enables us to 
fix M. Milne-Edw^ards’s name on the chestnut-bellied fonn with- 
out hesitation. In the present series the colour of the under 
pai*ts is veiy deej) chestnut and shows but little variation ; the 
two examples from Bali, at an altitiale of 250 metres, are, how- 
ever, much lighter below, and it may be that these lighter 
individuals represent a mountain race of S. grisehnauns^ but our 
material is at present too scanty to settle that (juestion. 

>S'. leucopuH (lifters still further from S. griHebnanus in the 
annulations on the hairs of the back being yellowei* and not of 
such a clear grey, thus giving th(‘ animal a dark(*r aj)pearance. 
The colour of the under parts also extends over the outer sides of 
tile limbs and is especially noticeable on the thighs, 

Seiiiurs LEuroiM’S FUMiOATrs^ Bonh. 

Abstr. RZ.S. 1907, p. 2 (Jan. 22, 1907). 

(leneral colour above similar to that of S. but darkei* 

(se(* preceding sp€*cies). Eiich hair is very dark, w’ith thiveor four 
yellowish annulations. The tail, which is indistinctly barred, is 
similar in colour to the body, but the annulations ai*(‘ of a sligVitly 
dt‘ep(‘r tint. Hands and feet dirty yellowish white grizzled wdtli 
darker. I’ndei' parts and ininr sides of the limbs pale rt'ddish 
buff, with the exc(*])tion of the chin and throat which are grizzled 
like the back. 

The available aie so inqierfect that a description is not 

possible. 

iJiutfufsions of type (from skin). Head and body 190 mm.; 
tail 175; ear 17 ; hind fcnit 52. 

I/(ih. Xinh Hoa, Annani. 

7'i/pe. B.M. 0.11.0.25. Collect/cd on the 10th Xov., 1905, by 
Dr. ’Vassal. 

This species is easily distinguisluHl from A, leiu'opiis tgpicus by 
its dai-kei* colour above, gr izzled hands and feet, and by the outer 
sides of the lindrs being similai* in colour to the rest of th<^ upper 
jrarts. Whereas the typical S, leucopns is gr eyer, the outer sides 
of the limbs a.i'e bulf, and the hands and feet pure yellowdsh white. 

SCIURUS MACCLELLANDI MARinMI'S Boull. 

Scinrus vHtccIdlavdi 'inaritwufs Bonh. Ann. k Mag. Xat. Hist, 
ser. 7, vol. iv. p. 51 (1899). 

* Since the mwlin^ of this paper it Ims bcnni pointed out to me that the nam(‘ 
” in preoccupiisl, liaxinj; hwii UM*d by <h*aj in 1867. I therefore propose 
to renuine this squirrel H(*iurtts fHtssafi. 
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a, c? . One specimen, lOtli Nov., 1905. 

A single example of this Chine.se race has been brought Imck ; 
it resembles the type closely ami in all respects. The occui'rence 
f)f this form in Annam is certainly surprising ; it may, however, 
prove to range along the whole S. Chinese coast, while S. rodolphi 
inhabits the higher ground ; on the other h.and it might have been 
bi’ought over on a ship and escaptnl. 

SnriUTS MACCLEIiLAXOi RODOLPHI A. M.-E. 

Schtrns rodolphi A. Milne-Etlwards, Rev. et Mag. de Zool. xix. 
p, 227 (1807); id. Rech. Mamm. p. 102 (1871). 

Sciuruft macclellaodi rodolphi A. M.-E.. Bonh. Ann. ik Mag. 
Nat. Hist. ser. 7, vol. iv. ]>. 54 (1899). 

a-c. Three specimens. 

These are \erv typical s^jeciinens. The light stripes are of the 
same width throughout, and have a temlencv to a deej)er and more 
rufous tinge on their anterior j)oi*tion. The median <lark stripe 
tends to become divided down the centre^ by a bi'ownish grizzled 
stripe; the length and extent of this latter stripe se(*m to be very 
variable. 

FuXAMIU'LIS BERDMOREl (Blyth). 

herdinorei Blvth, J. A. S. B. x\ ii. p. 0.*1 (1849) ; Aialers. 
Zool. Res. J). 201 (1879). 

Ihinainbahiti herdmorei (Blyth), Bonh. P.Z. S. 1901, \ol. i. ]). 50. 

«, h. Bali, Annam, 10th Nov., 1905. 

A', monhotl (ilray was merely described on a seasonal form of 
this species, as 1 have already })ointe<l out. 

Fuxambulus rufigexis fttscls Ilonh. 

Abstr. P. Z. S. 1907, p.~27jan. 22, 1907). 

Similar to F. rojiijeula tpjriciifi, but the geneml tone of colour 
veiy much deepiu*. Colour above very dark brown, finely grizzh si 
with buft*. The whole of the thighs suffused with deep chestnut, 
which is not the ca.se in thetypiciil form. Sides of fac(» chestnut, 
rather deeper in tint tiian in thety})ical form, and the saim^ may 
be said of tin* chestnut on the under side of the tail. Remainder 
of under parts creiuny white. 

Hie sktdl appears to be of a rather stouter build, but without a 
good series it would be unwise to lay stress on this fact. 

JJimeHsiovs of type (from skin). Head and body 190 mm.; 
tail (broken) 150 ; ear 12*5 ; hind foot 45. 

Hah. Bali, Annam, 250 m. alt. 

l^ype. B.M. C. 11.0.28. Collected by Dr. Vhassal on the 10th 
Nov., 1905. 

The much darker geneial colour and the rufous tinge on the 
outer sides of the thighs form good distinctive characters by which 
this species may be easily distinguished from the typical race. 

Rhizomys PRLINOSIJS Blyth. 

Rhizomys prulnams Blyth, J. A. 8. B. xx. p. 519 (1851) ; id. 
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Oat. Maimu. As. 8oc. Bengal, p. 122 (1863); Aiidei's. Zool. Res. 
p. 325 (1879). 

a. Plateau of the Lung Bmu, 1300 in., 30th Oet., 1905. 

This specimen is only a flat skin without a skull ; Dr. Vassal 
notes that it is “ not rare in Annam. 

Hystrix ytjnxanexsis Andei's. 

llystrix yitnvanfiufiis Anders. Zool. Res. p. 332 (1879). 

a, $ imni. Ninh Hoa, 25th Dec., 1905. 

This is a very young specimen, but has a well-developed nuchal 
crest. The skull in its general pro{x>rtions agrees with Dr. 
Andei'son’s description. The external characters, however, agree 
w ell with Hwinhoe’s//. svhcristata^ mul, in fact, the only difference 
bet ween these two species is to be found in the skulls. In his 
original description Bwiidioe stat(»s that the skull of II. sichn'intata 
is indistinguishable from that of II. kodcfsmii Omy, which, of 
coui*se, is fjuit(‘ distinct from Anderson’s species. Unfortunattdy 
tliere are no s}>ecimens from China in the Hiitish Museum w’hicli 
would enable us to determine definitely whether there be two 
Crested Poivupinesin (diina., or whether Anderson’s and Swinhf)e’s 
s})eci(*s are in reality one and the sfune. 

Lepits vassali Thos. 

Lep}iH ratisali Thos. Ann. & Mag. Nat. Hist. ser. 7, vol. xvii. 
p. 425 (1906). 

$. Nha-traiig, Annam, 25th Dec., 1905. 

Mr. Thomas ha\’iug recently described this specimen, I need 
only refer those int(‘rested to the paper quoted .above. 

TiiAorLi's KAxrniL affixi.s Gmy. 

TruipdaH ajinia (b*ay, P. Z. S. 1861, p. 138. 

Traytdnti kanchil pierrei Bonh. Ann. & Mag. Nat, Hist. ser. 7, 
vol. xi. p. 293 (1903, Lst March). 

(i c. cT . Nha-trang, 22nd March, 1906. 

These specimens agree in all respects with my description of 
T. k. jnerrei quoted above. I ha\e used Clays name for this 
species in jiretejence to my own, as Mr. Miller has pointed out to 
me that Ciuv’s T. affinis was chiefly based on sj>ecimens from 
Cochin China ; and Mr. Miller having, previously to my paper, 
desci ibed the Peninsula form under the name T. rmms, Ui'a 3 ’s 
T. affinis bec^une ipso facto restricte<l to the i-ace fi*om Cochin 
China : with this finding I quite agree. 

MaNIS JAVAXIC'A. 

Manis javanica Desm. Mamm, p, 377 (1820); Anders. Zool. 
Res. p. 352 (1879). 

a. Dang-trang, near Nha-trang, 25th Dec., 1905. 


EXPLANATION OF PLATE IJ. 

X^cticeOua p. i. 
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2. On tho “'Bleating” or ‘‘ Dnnnniing of tlic Snipo 
{(jlallina(/o B}" P. H. Bahk, B.A., F.Z.S. 

[Receixed November 20, 1006.] 

(Text-fi<,nirfs 3 9.) 

This subject has been niiicli discussexl, ])ut the interest ttiken in it 
seonis rather to have waned <hiring the latter years. 1 think thei*e- 
f()i*e it would be profitable to iiupiii'e fuice more into this strange 
phenomenon, esj^ecially as many points re<piire elucidation, in the 
explanation of wdiich authorities «lifl‘er considerably. 1 believe it 
is well known to all of us that during the breeMling- season our 
Common Snipe performs certain aerial e^’olutions, producing fit the 
same time a mysterious sound, cjilled in \ arious parts of the country 
bleating, liumming, drumming, or whirring, ‘‘Meckern” in (ier~ 
many, while in parts of Scotland the jiopular n.ame of the bird is 
“Heather Bleater,” and in France “ Clicvre volant.” The])rocess 
is .shoi*tly as follows Tlu^ bii*d is seen to fly straiight u[> to a 
height of from (>()- 100 feet, then, turning, to spread its tail, close 
its wings, an<l drop to within 20 .‘10 feet of the gi’ound. producing 
at the same time this mysterious sound, \n Inch luis jaizzled obsi‘r\ ers 
so. As to the cause of it nainy theories have beiMi ])iit forw’ard 
by scientific oj'uithologists, .sportsmen, and foresters. We may 
group the evidenc(‘ for these theories under foui' heads : 

I. Th(‘ .sound is produciMl by the vocal organs. 

IT. Th(‘ .sound is ]»ro(luc(‘<l bv the rectrices of the tail, whicli 1 
ho[>e to be able t(» ])ro\e is correct. 

111. T1h‘ .sound is producisl by the action of the primaries of the 
wing. 

lY Th(* .sound is ])rO'luc(‘d by the combineil action of the wings 
and tail (maintained liy a few obseivers). 

1. The fii.st evidence in fa\our of this theory which I can find 
is .an ai'ticle by Dobel (* Jiigei* Pract.ica,’ 17H,‘l, pt. i. ]>. wlio 
.says that tlu* Snipe jiroduces jit night-time, whil(‘ .sitting on the 
(jrcund in ii marsh or clo.se to watei-, a. noi.se whii*h the ignorant 
would mi.st,ak(‘ for the bleating of ;i young goat. 

ITirh.stein, in 1 789 (N'aturge^sch. Deut-sch. 2nd ed. vol. iv. j>. 190), 
maintains “that the Snipe nuikes its plaintive cry, like a, goat 
bleating, with its and not, as has be(‘n hitely affirmt‘d, with 

its wings.” He adduces evidence of birds bleating whilst perched 
oil the to]).s of ti'ees. 

Tlintz (‘ Naiimannia,’ 1854, p. 290), from ob.s(‘r vat ions matle 
from 1810 19, believes the .sound is naide ))y the bill. He heard 
Sriip<‘ “bleating” trhilst mitlnq on top of withered oak-trees, fir.st 
uttering their call-note “ peck.a jiecka,” and then bleating. 

Z()])pritz (Ornith. Centralblatt, Nov. 1880) .seems to be very 
certain of the accuracy of his ob.s(»rvation, foi* he writes “Two 
years ago 1 published an ai’ticle on this subject in a .sporting 
journal, w hei’ein I offered to pay a fine of 500 marks to the treasury 
of tlu* Allgemeine Deutsche Jagd-s(*hutz-verein if three umpire.s 
appointed by the Yerein imblicly declar<*d that they W'ere convinced 
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that Snipe produced their bleating notes, not throiigli the vocal 
organs, but by means of their wings, with or without help of their 
tail-feathei*s,” Nobody seems to have accepted the offer, and we 
understand Herr Zoppritz kept his 500 marks. Again, we find 
in the same paper : Anyone with a knowledge of mechanics or 

physics, if he sufficiently examine a dead Snipe, must l)e convinced 
that so small a bird, w’ith wing- and tail-feathers so compaiiitively 
weak, cannot jx)asibly produce sounds with them, which are at 
such a distance so shar))ly accentuated. Hence I indulge the hope 
that the adherents of the wing and tail theories will now with- 
draw their oj unions and acknowledge that to err is human.” 

Lastly, in Seebohm’s ‘British Bir<ls,* vol. iii. p. 244 (1885), we 
find the following : — “ 1 liave listened to the drumming of the 
Hnipe scores of times with the exj)res.s purpose of discovering the 
mode in winch the sound is produced, but must confess myself 
completely puzzled. Arguing from analogy, 1 should say it was 
produc(^d by th(» vocal organs, and is amilogous to the trill of the 
Stints and other Sandpip^i's. The hict that it appears to begin 
the instant the bird begins to desc*end induces me to think that, 
after allowance is made for tlie time it takes for sound to travel, 
it must really begin before the descent, wiiilst the bird is not 
moving veiy rapidly.” 

Of siuii is the <*vidence with which w'e have to deal. At 
th(» present day 1 trust this theory has but few adherents. Pmlle 
seems to have disposed of it entirely b}^ a note recorded in ‘ Nau- 
mannia.’ (1852, pt. i. p. 25), that on 24th March. 184f), he heard the 
Snipe utter its note, gick-jack, gick-jjrck,” w hile bleating. 

II. That such a sound could l>e produced by such feeble instru- 
ments as the rectiices seems to have l)€H»n foreshadowed by 
Naumanii, curiously enough by a misprint of the w^ord “tail ” for 
“ w ing-feathers ” (‘ Federwild-jagd,’ von Louis Liegler, Hannover, 
i84(), ]). 174) : It is not lianl with sharp eyes (still more with 

field -glas.ses) to observe the (piivering motion of tlie tij^b of the 
tail-feathers [the italics are my owui] during each <low’nw'ar<l and 
upw ard flight through the air, sufficient to convince one that the 
sound is thus jn-otluced, and not from the throat of the bird. The 
sound, or .at least a similar one, can be produced if one take the 
primaries of certain (but not too small) biiTls and fasten tlnuu to 
the end of a long cane, and strikes with this, as with a sw ord, in a 
draught of air.” 

To wiiich Jackel (‘ Naumannia,’ 1855. pp. 112, 113) replies and 
casts doubt on Naumann’s theory (or, rather, mistake) of the sound 
being produced by tail-feathers. 

In 1858 Mr. Wolley communicated a paper by Mr. Meves, of 
Stockholm (Proc. Zool. Soc*. Lond., April 1858, p. 199), wherein 
Mr. Meves, in consecpience of the misprint already quoted, w^as 
led in 1856 to make ex]^)eriments with the rectrices of G, ceelestis. 

He remarked with surprise “tliat the humming sound could 
never be produced whilst the bird was flying upwards, at which time 
the tail is closed ; but only when it was casting itself downwards 
in a slanting direction, with the tail strongly spretid out.’' 
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He then examined the tail-feat) lers of our common species 
more closely and found ‘‘ the Ji7^st (outt^r feather) especially very 
peculiarly constructed ; tlu‘ shaft uncommonly stiff, siibre-shapod. 
The rays of tlie weh strongly bourn) together and very long, t)ie 
longest reacliing nearly ^ of tlie wliole lengtli of the web, .... 
lilce tlie strings of a musical instruimmt. If one blows from 
the outer side upon the la-oad wel) it comes into vila-ation, and a 
sound is heard, which, thougli faint(‘r, reseiii))les very closely tlie 
well-known neigh.” He then fastened the outer or first feather 
with fine thread to a piec(^ of steel AVire and fixed it to a, 4-foot 
stick, and found if he drew t his with the i>uter edge of the feather 
through the air, at the Sfime time making shaking motions of 
tlu; a,rm to represent the shivering of the wings during flight, 
he was abh* to produce the neighing sound with astonishing 
exactness. In bringing the matter befoi*e the Zoological S(x*iety 
IVI r. W olley confirm(‘d M eves’s ex])eriments. These exjierimeiit s 1 
hope to explain more fully anon. 

John Hancock, in 1875, in the ‘ Birds of Northumberland and 
Durham,’ vol. vi. jip. 105 115, severely ci ‘iti rises M eves’s theory 
and experiments. 

] cannot quote his article at length, foi* it is a, very long one. 
He argues, from the diversity of structuri* exhibited by the rectrices 
of various sjiecies of Snip(‘,that tlu*y cannot be musical instruments. 
He failed to produce the neighing sound of a Snipe by 1\I eves’s 
experiment, but admits “ when thewvb of almost any fii ni feather 
is blown upon a. low’ vibrating sound is produce 1 : and such a. sound 
is stronger when a tail-feather of th(‘ Common Snijx^ is used, 
arising apparently from the fact that the inner* web is wid(^ ajid firm ; 
but the sound is so low that it cannot be heard many yards ofl?’ 

Jjater: ‘‘The sound is audilde at a great distance, even when 
the bird has risen high into the air. No sound that rtould be 
produced under any circumstances by such feeble instruments as 
the lateral tail-feathers of the Snipe, instruments not larger than 
the wings of a Dragonfly, could be heard at any considerable 
distance. And it is scarcely to 1 k» doubted by anyone that the 
wings of a Snipe vibrating rapidly will produce some sound louder 
than any that could be made by a pair of small tail-feathers of a 
bird rushing downward through the air.” 

Prof. Altum (‘OrnithologischesCentmlblatt,’ Oct. 188f)) satisfied 
himself that he could pixxluce the sound with the lateral tail- 
feathei’s. He, however, quotes “tw^o adveivse cases ” : 

(1) A Snipe was obseiwed “ bleating” as it sat, or i*atherst(M)d, 
on an elevation. 

(*2) A certain Alex Schmidt winged a Snipe which, with biil 
stiffly expanded, began to bleat in his hand, the air blowing 
through the web of the feathers, the wings being held 
close to the bird’s side. Every time the bird was moved 
rapidly against the wind his object was attained. 

It is to be noted that in both cases a strong toind was noticed 
to l)e blowing. That these two cases are easily explicable I hope 
to adduce evidence later on. 
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111 answer to this paper, von Zoppritz (Ornith. Centralblatt, 
yov, 1880) disputes Altnin’s tail-theory, giving four reasons, 
whicli 1 will not here quotcj*. 

JII. The wing-theory has had the greatest number of adherents. 

Miu;gillivray in 1840 (‘ British Birds,’ vol. iv. p. .‘172) expresses 
his convietion that this is tlie case. Sir* M^in. Jardine, in th^ 
‘Naturalist’s Library ’ (vol. xxvi. Ornithology, p. 180), says: “The 
sound is never heard, ex(;ept in the downward flight, and when 
the wings are in rapid and (jiiivering motion. Tlreir resistance 
to the ail* witluait doubt causes the noise. Or. Saxby (‘Birds of 
Shetland,’ p. 204) expresses Jiis conviction that ‘ drumming is 
produced by the vibnitions of the wings alone.’ ” 

Naumann, in the article alrend}* (pioted, and Zdppritz (Ornith. 
Centralblatt, Nov. 1880) wrote in favour of it in Oermany. 

John llanc(x;k, whom J liave already (pioted, agT*ees in the 
main with what Mr. J. E. IIai*ting(‘ Essays on Sport and Natural 
History,’ pp. 284 et serj.) lias written : — “ Fi*om the peculiar 
vibration of the wings in the downward descent of the bird, it 
would appear that the jaiiiuiries, instead of firmly overlapping 
each other, ar(‘, in the act of humming, tui*ned broadside in the 
air, which is thus able to jilay aci*oss the inner web of each, and so 
to impart to each a vibratory motion and ('onseqiuuit sound - faint 
indeed in tin* (*ase of a single feather, but audible enough w’hen 
an entire wing is act(3d upon. Whether this be the true expla- 
nation of the singular sound, it is, of (*our*se, not easy to prove 
conclusively ; but it has cei*tainly been acce})ted as such by many 
naturalist-sin England, wlioarethe more inclined to adopt this 
view from having obsei*v(*d Peewits, Kooks, (i nils, and other binls, 
wuth tails vei*y different from that of a Snipe, make an analogous 
sound while falling through tin* air.” That Mr. Harting w’a.s 
pai’tially suci^essful in producing the bleat artificially is evident, for 
lie luis “ succeeded beyond expectation in pr*oduciug a sound like 
the ‘ humming’ of the Snijie." Again : “ But any of the primary 
wing-fe;itheT*s w ill give forth a faint sound, w hich may be in(U*eased 
in proportion to the nundier of them pissed through the air at 
once.'’ But he finds that the tail-feathers wdien fastened into a- 
swdtch do not occupy the position they do natui*ally in the bird’s 
tail, because f-hey are dmwn tlirough the air at right angles to tlie 
direction of fliglit, “in a position which is occupied naturally by 
the primaries, but unnatumlly by the tail, and hence it must be 
the })rimaries ((collectively) whicli pi*oduce the sound in nature. 
In this our* sense of hearing is assisteil by the sense of sight, for 
a perceptible vibnition of the (|uill-feathers is observed every tiim^ 
the bird descends.” 

IV. Two observers maintain that the sound is produced by 
the agency of both the w*iiig- and tail-feathers. 

H. Gadumer (* Naumannia,’ 1853, pp. 411- 413) watched a bird 

* [Mr. F. W. Headley (‘Nature’, vol. lx\. p. 103, 19(4) supported the theory that 
the drumminf? wa« produced by the outermost tail -feathers, and adduced an expe- 
riment by which the stmiul could lie produced artificially.] - En. P. S. 
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bleating, with a good field-glass. “ The air pimsing l)etween the 
wings and the tail (a natural paiuehiito) causes all the feathei’s of 
the tail and wings to vibrate ainl gives rise to the bleating sound 
— which is modified by stionger or weaker vibrations.” 


Text-fig, «1. 
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Capt. W. V. Legge, in his appendix to the ‘ Birds of Ceylon,’ 
expresses the opinion that the sound is produced by the combined 
action of the wings and tail. 

I have dwelt on the literature for some length, in order that 
one may review the evidence adduced by the adherents of the 
different theories. 

Tn the summer of 1904, in the Pens of Cambridgeshire, I began 
to observe tlie Snipe in tlie act of bleating through a strong prism 
binocular. I had read none of the literature on the subject, and 
so had no preconceived ideas. The observations I made then I 
hn.ve had ample opportunities of confirming. 

I find that ordinarily tlie bird flies up to a height of 60-100 feet 
above ground, in windy wetither going higher, with its tail held 
in the ordinary position of flight (text-fig. 3, b), then, turning, it 
spreads its tail out like a fan, the two outer tail-feathers being 
spread ont well in front of the other twelve and held firmly there 
(text-fig. 3, a). Immediately the bird l)egins to descend the bleat 
is hear<l (making due allowance for the time it takes for sound to 
travel). While descending the bird makes tremulous motions 
with its wings from the ra<lio-carpal joint. The descent is made 
from 30-40 feet and cKJCupies 2-3 secs., the bleat lasting the same 
time. The bird does not drop head foremost through space, but 
at an angle of from 45°-60'' with the horizon. The tail as a whole 
is not vibratt3d, but it is quite easy to see the two outer tail-feathers 
with a strong glass vibrating to such an extent that their terminal 
jK)rtions become indistinguishable. Hnipe begin to bleat in March, 
but if the weather is mild, in Februaiy, and continue to the end 
of May, though I lieard one last year in Sutherland still bleating 
on June 2r)th. 

At the beginning of the breeding- season they may be seen 
bleating in paii s ; but lat(3r on, when the hen is sitting, the cock 
bird may be seen performing alone over the marsh where the nest 
is ])laced. Undei* favourable conditions many bleat together, 
circling round the same spot for hours. On April 12th of last 
year, 1 had tlie good fortune to lieiu' no less than twelve birds 
bleating together, a concert which they kept up all through the 
night. Every now ami again, as if by common consent, there 
would be a lull, anil all the birds would settle, but directly one 
began again all the rest immediately joined in the chorus. 

Hnipe bleat l)est in the early morning and in the evening, 
especially when the weather is dull and damp. It may be of 
interest to note that last spring I sa w a specimen of the inelanistic 
variety (Sabine’s Snipe) bleating. 

Once having convinced myself that the two outer tail-feathers 
are invariably spread out beyond the others, a fact which is now 
obvious to me with the unaided eye, it seemed to me that the two 
outer tail-fejithers must be the active agente in causing the bleat. 
I accordingly procured several tails of the Common Snipe, and 
taking the two outer tail-feathers, pierced the shaft with a pin, 
Proc. Zool. Soc. — 1907, No. II. 2 
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to which I firmly bound it with cotton and inserted the feathers 
into a cork at the en(i of a stick some six inches long. A hole is 
bored at the othei* end of the stick and a long stiing attache<i. 
This is wliirlod round the obsei ver’s head and a typical bleat is 
produced. The second outer tail-feathers (sixth jMiir) produce a 
fainter sound, though this vaiies much in individual tails, the 
others make no sound at all. 


Text-fig. 4. 



Vavietios of outer tail-featliers of GalUnago roehstis, (Natural size.) 
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In order to ensui'e the success of the experiment it is necessary 
(1) that the feathers be placed so that the nan*ow edge, the outer 
web, shall encounter the I’esistance of the air ; (2) that the feather 
\ye fii’raly bound to the pin, so that it cannot turn on its support ; 
(3) that the string be tied to one end of the stick, so that the 
long axis of the stick makes an angle with the direction of the 
string, if I may so put it, so that a vibmtory motion is imparted 
to the stick Jis a whole, thus simuhiting the tremulous motion 
of the Snipe’s wings during the descent; (4) lastly, that tlie 
apparatus be moved at a uniform i-ate and not too fast. 

It is then found that after a j)eriod of silence the feathers begin 
to vibrate : first, the long-drawn-out note, which 1 may represent 
as “ whu wh ii u u,” becomes gradually audible, it is then succeeded 
by a series of high and low notes “ bah-brdi-ah-iih,” resembling 
tlje bleat of a young goat, lasting 3~5 secs., followetl by a 
of equal length. This is rej)eated as long as the apparatus is 
levolving at a uniform rate. It is found that the individual tiiil- 
feathers, of which I collected a good number during the winter, 
vary consideuibly both in size, breadth, and mai-kings, and, a-s 
might be expected, the note produced varies according to their 
physical cbaracteiistics. Thus a long narrow feather produces a 
sound of far higher j)itch than a brotuier one of the stime length 
(<•/(/? text-fig. 4). This fact I have noted when comparing the 
sound made by several biids when performing the nuptial evo- 
lutions ov(‘r their bree<ling-grounds. To ascerhiin which pait of 
the feather is (jssential in the production of the sound, 1 have cut 
off the narrow outer w(d», without altering the bleat in any way ; 
but if the barbs of the inner web be so disarranged that there is 
a breidc in their continuity, the web ceases to vibrate, and no 
sound is j>roduced. That the vibnition of the inner web is the 
active causixtive agent may be seen by the following simple 
experiments : -The feathers are attached to a. cork, wdth the outer 
web held away from the obscTver, so that the narrow outer web 
shall cleave the resistance of the aii*. Thus afiixe<l they are held 
out of the window of a train, or while riding a bicycle. As the 
r('sistanee of the air is encountered the inner web liegins to 
vibrate, slowly at first, but as the train gains speed, so lupidly 
that its outline is entii*ely lost, and it becomes a blurr ; a low 
humming sound is at lii’st heard, which soon reaches the typical 
pitch of the bleat. When the train has reached the S])eed of 
some 20 miles an hour, the whole feather will vibmto on the pin. 
If the feathers are at all loose on their pins it is curious to obseiwe 
how the}' will always turn round so that the narrow outer edge 
encountcu's the resistance of the air. Furthermore, if the feathei’s 
l>e damped, they appear to act better, thus explaining, perhaps, 
why Snipe are found to be liable to bleat in damp weather. 1 
think this simple experiment readily explains away the “ adverse 
cases ” of Prof. Altum (‘ Ornithologisches Ce^tralblatt,’ Oct. 1880) 
already mentioned. 

That the bens bleat as well as the cocks is now, I suppose, a 
well-known fact (cf. von Preen, ‘Naumannia,’ 1856, pp. 426,427, 
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and Mevee, Proc. Zool. Soc. 1858, p. 200). I have observed it on 
several occasions myself. In the summer of 1902 I found four 
newly hatched Snipe in a patch inhabited by only a single pair ; 
while lying concealed in the neighbourhood I observed repeatedly 
both old birds drumming above me. From the similarity of 


Text-fig. 5. 



a. Dorsal view of musculature of tail of Snipe. 

A— slip of m, ilio-coccygeus to outer I C=levator coccygis. 

rectrix. D^pygostyle. 

13=m. ilio-coccygeus. | E= fused spines of caudal vertebrw 

h. Ventral view of musculature of tail of Snipe. 

A=m. pubococcygeus ext. I D—depressor coccygis. 

B=sm. pubococcygeus. E^pygostyle. 

C=m. caud. ilio-femoralis. | 

structure of the tail-feathers in both sexes, a fact which I have 
ascertained by dissection, one would infer that both sexes 
drummed. I cannot, however, agree with Meves that “ as the 
feathers of the hen are generally less than those of the cock bird, 
the noise also made by them is not so deep as in the other case ” 
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(op, cit. p. 200)* I can find no difference either in the length of 
the fefithers or in the intensity of the sound produced by the 
feathers of either sex. I have received a letter from Mr. S. A. 
Buturlin, in which he says that in 1905, on the Kolyma Delta,, he 
frequently observed both sexes of the eastern representative of 
our species (Gallhiago raddii) drumming. 

Since the two outer feathers are extended beyond the other 
twelve during the descent, as I Imve described, I sought to find 
by dissection a mecdianism by which this might be produced. On 
examining the tail of a freshly-killed bird, it is quite easy, by 
spreading out the tail, to make it assume the ari-angement shown 
(text-fig. d). I was \uiable, however, to find any special muscle 
peculiai* to the species controlling the outer two tail-feathers. 
The inus(‘le pulx)c*occygeus ext. (text-fig. 5, h) is inserted into the 
base of the shaft of theouter two tail-feathoi*s, and is quite capable 
of performing this function. This muscle is to be found equally 
well develope<l in the other specwjs of Plovers and Waders which 
I examined. The nomenclature of the muscular system of the 
tail is that of (ladow in Bronn’s ‘ Thier-Reicli.’ 

J have tried the same ex[)eriments as I have just described with 
the primaries from the wing of tluj Bnipe, and was not able to 
product* any more sound with th(*m than with others taken from 
other kinds of Wader s, Pigeons, ckc. There seems to have existed 
an opinion at one time that tlie bird produces two sounds, one 
with the wings and the other with the tail, the formei* being 
known ris humming or drumming, and the latter whirring or 
bleating, produ(H*d while the bird is on the gi ound (cf, * Zoologist,* 
1881, p. 212, and 184(5, p. 1501). I cannot say that this agrees 
with my own exper iences. 

All hLramination of the Stritclitre of the Tail q/’Gallinago cmlestis 
(text-figs. (), A, and 7). 

The normal numl>er of feathers in the tail of this sjrecies is 14. 
It could hardly fail to strike the observer, on examining the tail, 
that the outer two difi’er considei-ably from the rest. Fir stly, 
they are light(*r in colour and their texture is firmer. On closer 
examination the shaft is seen to be strong and firm, presenting a 
decided outward curve towards its lower third. The outer web 
is irarrow, and formed of stiff mini, which c^n easily he separated. 
The inner on the other hand, is extremely broad, being six 
times as broad as the outer, and formed of long stifl' rami, of which 
some reach quite three-fourths tlie whole length of the feather, 
making a very acute angle at their insertion with the stem (text- 
fig. 6). The individual rami adhere firmly to one another, and 
can with difficulty be separated. These are provided with two 
well -developed rows of radii, the distal and the proximal rows 
(text-fig. 7, B), the former are twice the length of the latter. I 
must here express my great indebtedness to Mr. W. P, Pycraft, 
who has allowed me to make full use of his excellent paper, on 
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“ The Interlocking of the Barbs of Feathei*s (‘ Natural Science/ 
vol. iii. No. 19, Sept. 1893), and from which the illusti-ation (text- 
fig. 7, A) is copied. IJn<ler the microscope the distal row is seen 

Text-fig. 6. 


A. Half of tail of GaUinago eoBlestia from without inw^ardn left to right. 
JB. Half of tail of G. delicata from without inwards left to right. 

C, Half of tail of G. gallinula. 


to be well provided with hamuli and cilia (text-fig. 7, B). The 
hamuli deserve attention (text-fig. 7, C), since I believe them to 
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be the eswential factor in producing the bleat, in that they hold 
the stiff mini together like the strings of a haip. They are 
seven oi* eight in number, a number in excess of any other 
species of Snipe, and are well-formed, possessing a well-hooked 
tei*minal portion, which interlocks with the upturned eulge of the 
radii of the proximal row (text-fig. 7, A & I)). The outer web is 
fonned of stifi* rami, which possess rudimentary radii unprovided 
with booklets. 

Of the remaining feathers, the sixth pair most nearly approaches 
our type feather in structure (text-fig. 6 , A ). The shaft is, however, 
not so strong, the outer web is broader, the inner narrower, and 
the mini are not so long, nor do they form such an acute angle 
with the stem (text-fig. 6 , A). The hamuli arc five in number and 
not so well-formed, and, as 1 bavivsjiid before, the sound produced 
by the vibration of the inner web of these feathers cannot compai'e 
in intensity with that produced by 11 h‘ outer juiir. Thus the 
outer web becomes gradually broader, tb(^ inner gm dually 
narrower as we reach the central tail-feathers (text- fig. 0 , A), and 
the rami become jrogressively weaker, the hamuli fewer in 
number. Thus the distal radius of the middle tail-feathers 
possesses but four feebly curved hamuli (text-fig. 7, E). 

I have examined the tail of tin’s sjiecies during the moult. On 
the 17tb of August, 11)00, I received several from Scotland, just 
at the beginning of the moult. The outer tail-feathers, J find, 
have lost much of their bleating power ami the note ju oduced is 
not so intense. On microscopical examination 1 find the cilia 
(text-fig. 7, C) ba\’e all been worn away. From this ] infer that 
the cilia play a certain j)art in the production of the sound. 
From the 17tli August to the Cth 8 eptend)er J i*eceived 
many tails in which tlie new feathers were", just gi’owiiig, and I 
find that in every case the outer tiul-feather (the sonorous instru- 
ment) is tlie la.st to be assumed. The newly assumed feather 
possesses full Ideating powers. i have also examined feathers 
from young birds of the year directly they have assumed their 
full plumage ; these, I find, wdll bh'at as well as those of a fully 
adult bird, and })ossess the noiinal strue.ture and characteristic 
number of harmili. 

One variety of G. cailestis still remains to be mentioned, i. e. 
Gallinago raddii (Buturlin), wdiicli is the eastern representative 
of our species and is much lighter in colour. With characteristic 
kindness, Mr. Buturlin has sent me skins of this and seveml other 
species from the Kolyma Delta in Siberia (61)"' 4' 20" K. and 
55" E.), accompanied by most valuable notes, for which I am 
deeply indebted. The feathers of the tail, of which J have figured 
a specimen (text- fig. 4, 4 ), behave in the same w^ay as those of our 
species. 

Examination of the Tail of other Species o/Gallinago, 

Gallinago delicata, or Wilson's Snipe, of K. America, diflers 
in the eyes of some materially from G, ccelestis in possessing 
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sixteen tail-feathers. Of these the outer two are specialiserl, but 
differ from those of G. cceleatis in that the inner web of these 
feathers instead of being bi'oader is narrower than that of the 
other (text-fig. 6, B) ; they are, in fact, somewhat attenuated — a 
process which, as we shall see later, leaches its extreme in the 
Pin-tailed Snipe {G, atenura) of India. The shaft is strong, but 
not so strong as that of our species. The inner web is three 
times Jis broad a.s the outer. Both feathers will produce a 
bleat on exjjeriment ; the sound is of a far higher pitch than 
that of G, c(destis, as might l>e inferred from the character f)f 
the feathers, and is what is aptly described by the Americans 
as ‘^winnowing.’’ The rami jire shorter in comparison with 
6'. and make an acmte angle with the shaft. The ludii 

of the outei* web are rudimentary, of the inner web the distal 
is but one-third longer tlian the proximal row ; the hainidi 
arc five in numbei*, but are not so well hooked as those of 
G. cahstis. Of the two, tlio outer or eighth is more attenuated 
than the seventh pair. 

Regarding the liahits of this species I liave the following 
references : — 

Baird, Brewer, and Ridgway, ‘Water-Birds of N. America,’ 
vol. i. p. 191 : — “Capt. Blakiston noticed that this s])ecies per- 
formed the same evolutions as the European bird, this usually 
about sunset, but at times continuing L| hours later. The noise 
made on these occasions he compares to rapidly repeated switches 
of a cane in the fair, and this w’as rejieated every half minute with 
occasional longer intervals. The sound lasted aliout three seconcls, 
and w’as made as the bird descendeil rapidly in a vertical direction, 
being caused apparently by tine (piill-feathers of the wdngs. This 
souie*times took place in tlie mhldle of the day, but only during 
the love season.*’ 

Again : — 

Audubon, ‘Birds of America.,’ p. : — “Thase birds are often 

met wdth in meadow's, or on low’ grounds, and by lading on the 
spot before suniise, you may see both mount high in the air in a 
spinil manner, now’ w'ith continuous beats of the wdngs, now in 
shor t sailings, until more than a hundred gards high, w'^hen they 
wdiirl rouml eacli other with extreme velocity and dance as it 
were to their owui music, for at this juncture, during the space of 
5 or 6 minutes, you liear trolling notes mingling together, each 
more or less distinct, jrerhaps ac(^ording to the state of the 
atmosjihere. Tiie sounds produced are extremely pleasing, though 
they fall faintly on the ear, but 1 am well assured that they are 
not produced simply by the beatings of the wings, as at this time 
the wings are not flapped, but are used in sailing swiftly in a 
circle not many feet in diameter. A person might cause a sound 
somew^hat similar by blowing rapidly alternately fi*om one end 
to another across a set of small pipes consisting of 2 or 3 
modulations.” 

From this we gather that this species performs its evolutions at 
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a greater elevation tlmii our species, also that Audubon noticed 
the fact that both cock and hen bleat. 

William Brewster, in Chapninii s ‘ Handb<x)k of Birds of North 
America,’ writes, pp. 154''! 55: — “In the springtime, and occa- 
sionally in autumn also, Wilson’s Snipe mounts to a considerable 
height above his favourite meadows, and darts downward with 
gi*eat velocity, making at (*ach descent a low yet penetrating 
tremulous sound, which suggests the winnowing of a domestic 
Pigeon’s wings, and if heard at a distance, the bleating of a goat, 
ami which is thought to be produced by the rushing of the air 
through the wings of the Snipe. This perfoiTuance may be 
sometimes witnessed in broad <lavlight, when the weather is 
stormy, but ordinarily it is i-esei*vetl foi* the morning ov evening 
twilight or for moonlight nights, when it is often kej>t up for 
hours in succession.” 

Other American species deserve mention here ; — 

(TCillinayn vohiVis (text-fig. 8, B) liaK 16 tail-feathers, of which 
the outer three* are attenuated and the fouith partially so. It 
inhabits Ecuador and Colombi*a, and is allied to G. australis, 
which species I shall treat of later. I ciui find no reference to the 
hree<ling"luihits of this sj)ecies. On experiment the three outer 
feathers bleat well. As in G. delicata the mini of the outer web 
possess but rudimentary radii ; those of the inner, however, jx)ssess 
a distal row which is one-third longer than the proximal, and the 
former is provided witli five hamuli which are not well-hooked. 
The rami are thicker and stiffer than in the aforementioned sjiecies, 
and I suspect it is more by the vihmtion of the rami as a whole 
that the souial is produced, in contradistinction to the vibration of 
the inner web alone as in G, cff'lestis and delicata. The inner web 
of the eighth pair is hut litth* broader than the outer, hut that of 
the seventh ]iair is nearly twice >is hioad, thus resembling the 
outer tail -feathers of G, delicata. The middle tail-feathers conform 
to the ordinary type. The sound produced is haid to describe; it is 
fiute-like, hut possesses a dettnite bkating character. 

GaUinago frenaia . — Another South American species inhabiting 
Brazil, believed to be a Neotropiciil fonn of G» delicata. This 
species has 16 tail-feathers, of w’hich the outer four are 
attenuated, the outermost being one-fifth inch in diameter, the 
inner being but slightly wider than the outer weh. The inner web 
becomes progressively larger towards the centre of the tail. This 
species agrees with the foregoing in having the specialised 
fmthers of a lighter colour : all four bleat ; this is similar to that 
of G. nobilis, hut shriller; microscopically they resemble the 
structure of G. delicata. The distal mdii of the inner web are one- 
third longer than the proximal row and possess five well-curved 
hamuli. The rami of the outer web are stiff and structureless. 

G. paraguayce is a subspecies of G,frenata inhabiting Paraguay. 
It is much lai'ger than the type, and the tail-feathers are 



A. Half of tail of Qallinago major from withoat inwai-ds left to right. 

B. Half of tail of G. nohilU from without inwards left to right, 

C. Half of tail of G, stenura. 


hflbits of this species is to be found in a j)aper by Dumford in the 
‘Ibis/ 1877, p. 198:— “During the spring they go through the 
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same aerial movements fus the Common Snipe at home, rising to 
a great height by a circling motion, and ‘ drumming * whilst 
descending in a diagonal line. How is this curious habit to l)e 
accounted foi* in the South- American and European forms, except 
by the theory of inheritance from a common progenitor ? ” 

GaUiaayo austredis. — Lathams Snipe has 18 tail-feathers, of 
which the outer tliree are attenuated, two being loss than ^ of an 
inch in diameter; the outer six, however, are doubtlessly specialised, 
as they differ markedly from feathers from the centre of the tail 
both in structure and colour. The feathers bear a certain resem- 
blance to those of the South- American speedes. The shaft is 
thick and curved ; the rami of the inner W(‘b are long and thick, 
but more easily sejiarated ihan in the latter species. The rami 
are peculiar, in tliat they are thicker and stiffer than in any other 
s])ecies. The distal rami of tin? iniu*r web are longer than 
the proximal low and are provided with 5 hamuli. Tin* rami of 
the outer web are stiff and structureless, thus resembling G. easiest 
paragita}ja\ frenata. The feathers produce a loud bleat, some- 
what similar to that of G. co lest Is, 

[ have received from Mr. Alan Owston, of Yokohama, Ji skin of 
this sjiecies, accomi)anie(l by some \ery valuable not(*s, which 
add materially to our knowledge of the habits of this species, for 
wdiich 1 am greatly indebted to that gentleman. He says : “ They 
breed on tlie grassy moorland at the foot of Mt. Fugiyama, at an 
elevation of 2000-H000 ft. above the sea. (Fugiyama is 12,500 ft. 
high). I have watched them on the 28th A] mil, and on other 
dates during the breeding -season. When alarnuHl they ily round 
overhead, circling round generally against the sun, and e^'ory now 
and again they begin to cry ‘chip, chip, chip, shee[), cheo, che- 
cheo,’ and then rusli downwards at the inti uder, beating the air 
in the descent and making a terrific rushing noise.’^ 

He also sends me an extnxct from Caj)t. T. W. Blakistoirs 
notes oil the breeding habits of this sjiecies published in the 
‘Chrysanthemum^ for Nov. 1882, ]>. 524 et seq., referring to 
“Birds observed on the 8.E. coast of Yezo in May’': --‘‘The 
Australhin .species act veiy like the Hnipe of North Amei ica, 
by flying round pretty liigh and making sudden rapid de.scenis 
almo.st 1x) the ground, which latter movement is accompanied by a 
whisping noise. At evening and during the day in dull weather, 
these evolutions are commonly performed ; luid in dirty I’ainy 
weather the noise is heard even in the middle of the night.’' 

Gcdllwigo aucklandica, — lieserablos G, australis in having 18 
tiiil-feathers, the outer three of w^hich are attenuated ; they are, 
however, much softer in structure than in that species. The rami 
of the inner web are easily separated, and possess 4 hamuli ; those 
of the outer are provided with rudimentary rows of radii, thus 
approximating to certain Asiatic members of the genus. I have 
received a specimen of this rare species from tlie Christchurch 
Museum, N.Z. No mention of any bleating-liabits is made in 
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the literature. Contrary to what one would expect from its 
peculiar Rail-like appearance, the tail-feathers produce a very 
distinct and pleasing sound of a high-pitched character, some- 
what resembling that of certain Asiatic species. 

Gallinago oeqivatoriaUs (nlgripeunis) is an inhabitant of Central 
Africa, south and cast of the great desert. It possesses 14 tail- 
feathers, of which the outer four are attenuated, and are leas than 
i inch in diameter ; they are pure white. This form is nearly allied 
to the Common Bnipe, I have l>een quite unable to procure either 
any feathers or a skin of this species. 

Its habits are described in Reichenow’s ‘ Yogel Afrikas,’ Band i. 
p. 236 : — “ This bird is called Bpook Vogcil by the Boers, on account 
of its drumming cry, which the bird makes in the morning and 
evening during its flight.” 

Gallinago gallmula , — The Jack Bnipe has 12 tail-feathers, of 
which the outer three are markedly shorter than the three centnil 
ones (text-tig. 6, C). 

Their texture is soft and the rami are easily separated, in 
contradistinction to those of the species we have already con- 
sidered. On experiment these feathers produced no sound at all. 

The structure of the outer web of the outer feathers more 
neai'ly approaches that of the inner — a marked difterence to that 
found in the other feathers we have been amsidering ; that is, the 
mini of the outer web are provided with distal and proximal rows 
of mdii and thus adhere together. The distal mdii ai’e provided 
with 4 hamuli both in the outer and inner webs. 

The breediiig-habits of this species were described originally by 
Wolley in Hewitson's * Eggs of British Birds,^ vol, ii. p. 356 : — 
“ it was on th(‘ 17th June, 1853, in the great marsh of Muonio- 
niska (Finland), that i first heard the Jack Snipe, though at that 
time I could not guess what it was- an extraordinary sound, unlike 
anything I had heard before ; I could not tell from which direction 
it came, and it filled me with a curious surprise. My Finnish 
interpret/cr thought it was a Capercally, and at that time I could 
not contradict him. I know not better to deseriln? the noise than 
by likening it to the cantering of a horse in the distance, over a 
hal'd hollow road, it cjime in fours with a cadence, a clear yet 
hollow sound : it was not long afterwards that I asceilaiined the 
remtirkable hammering noise in the air was made by the Jack 
Bnipe.” 

Mr. B. A. Buturlin, in sending me a specimen of this species, 
with characteristic kindness wu'ites the following notes of its habits 
as observed on the Kolyma Delta : — “ Its drumming is exceedingly 
like the noise of a cantering horse on a hard road, as so well 
described by one of the best field-observers — the late John Wolley. 
I heard it every day in the summer of 1905, when on the 
Kolyma. The bird usually flies so high, that even with the aid 
of the midnight sun and good Zeiss binoculars it is often quite 
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invisible ; nevertheless the sound ‘ top-toppy-top-toppy * is cpiite 
clearly heard.*' 

I might also mention liere that the remarkable sound produced 
by the W ood-8}iiidpiper(7V>^a?i«sgf/areo/a) was found by Mr. Buturlin 
to be vocal. lie shot a score of them ‘‘ drumming ” while sitting 
on a bi'unch of (Hmas incana, or some local Salix, on the Kolyma, 
and has observed them for a long time at the distjince of a 
few yards. The male Hies about in wide circles, beating his wings, 
now tloating on {)utstretched wings uttering as loud but not such 
hollow^ notes as the Jack 8nipe. 

I can only say at present that, in view' of the failure to produce 
the drumming of the Jack Snipe artificially, 1 suspect there must 
be some othei- mechanism by which the sound is pnxluced. 

(rallinayo major'. ‘‘The Great Snipe ” (text-fig. 8, A).- -This 
species has 1 (} tail-feathers, of which the outer four are wdiite. Tluw 
are somewhat shorter than the feathers from the centre of the tail, 
w’hich are similar in all species of GalUnayo. The feathers produce 
no sound on experiment. The mmi are soft, like tliose of G. yal- 
limda^ and can easily be separated. The outer w^eb is composed of 
rami pro\ided, as in the case of G, yalliintla, vvitli rows of distal 
and proximal radii, of which many are well developed. In the 
inner w'(*b the distal row' is one-third longer than the proximal, 
and is provided with 4 feeble hamuli. The rami are inserted into 
the shaft at an obtuse angle. 

Its breeding-habits have been described by Prof. Collett, of 
Christiania, in Dresser’s ‘Birds of Europe,^ vol. vii. p. (>35:- 
“ The Double Snipe is chiefly a nocturnal bird. Not only does it 
migrate at night, but it is in motion almost solely after twilight, 
when its peculiar ‘ spil ' or drumming takes place ; and it also 
searches after food chiefly during this time of the e\’ening. . . . 
It has a so-called ‘ Leg’ or ‘ 8pil,’ like some of the Grouse tribe, a 
sort of meeting-place, where they collect to ‘ drum ’ and often to 
engage in combat for the ijossession of the females. . . . It does not 
indulge in aerial evolutions, but remains on the gi’ound. . . . The 
male bird utters a soft, aJmost w'arbling noti*, wdiich isaccom])anied 
by a peculiar snapping sound caused by striking the mandibl€\s 
together several times in quick sutxx'ssion. If apei-son appi*oaches 
one of these drumming-places he can hear at some disbnice the 
low note: ‘ bip bij), bipbip, bipbipereie, Injjereie’; and when 
wdthin 100 paces, if the night is still, lui begins to liear other 
])eculiar sounds. . . . Whilst producing these notes tlie bird is in 
ecstasy and raises and spreads its tail like a fan, the outei* tail- 
feathers showing in the half-darkness lik(^ two w'hite patches.” 

Here, again, having no experience of the aforementioned habits 
myself, I can only conjecture that the sound is voctal. 

Now we come to a group of Asiatic species, w'hich bear much 
resemblance to each other in the structure of their tail-featliers 

GalUvago solitaria (text-fig. 9, «). — According to the formula 
for this species given in Heebohm’s ‘ Geographical Distribution of 
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the Charadriidse/ this species ought to have 18 tail-feathers; 
but a specimen sent me by Mr. Buturlin from the Western Tiau 
Shan Mountains has 20 tail-feathers. The outer six are attenuated, 


Text -fig. 9. 




a. Tail ot‘ Gullinago eolitaria, 1 b. Tail of O. niegala. 


the first five markedly so. In this case both the outer and inner 
webs are very much narrower. Unlike any of the preceding 
species, the rami of the outer web ai’e provided with fully developed 
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rows of distill and jiroxinial ludii, the former being provided with 
4 hamuli in the same manner as the inner web. Herein this 
group difters notably from any of the preceding ; the rami are 
short and stout, proximal and distal rows of ratlii the same size. 

The bleat jaoduced by these feathers is very loud, and consists 
of a number of notes of different pitch intermingled, caused 
apparently by the difference in breadth of the different musical 
feathers in the tail. 

I venture to think that in this gi*oup the bleat is produced by 
the vibration of the feather as a wliole, not by the inner web 
alone as in O, cnehstis. 

An account of its breeding-habits is to be found in Hume and 
Marshairs ^ (lame Birds of India They are to be heard and 
seen in the higher poition of the hills, soaring to a considerable 
lieight, repeatedly uttc‘ring a- louil sharp, jerky call, and then 
descending rapidly with quivering wings and outspread tail, pro- 
ducing a hard buzzing sound, something like, but shriller and 
louder than, that pioduced by (/. ablest is, though they do not 
desceinl as rapidly as the latter.” 

GaUhmtjo meijala - This species inhabits 8.E. Siberia from 
Lake Baikal to the North Island of Japan, It jiossesses 20 tail- 
feathers, of which the outermost are j inch in diameter. The 
attenuateil feathers are shoi’ter than those from the middle of 
the tail (text-fig. 9, V), Microscoph^ally they i*es(*mble those of 
G. solitaria in every way. The bleat they prod uc(‘ also rest ‘mbl€\s 
that of the foregoing s|;>ecies, but is far higher in tone. An 
account of its breeding-habits is to be found in Taezanowski’s 
* Fauna ornithologiipie de la Siberie orientale,’ p. 958, a refer- 
ence kindly given me by Prof. Newton. J have translated the 
passage from the French : (juoting from Prjevalski he si>ys - 
‘‘ That it retires to breed in the deepest marshes, covered wdth 
black scrub, and iierforms aerial evolutions as follows. The male 
soars up in the same way as our Snipe does, and aftci* liaving 
described lai-ge circles in its flight above the place in which the 
female is nesting, it daits downwards in an oblique direction, 
making (probiibly with the lectrices, as does oiu* Snipe) a. loud 
sound, like the noise produced by a racquet w^hen tlie handle has 
been broken. This noise gains more and more in intensity as it 
a])proa(*hes the ground, and ceases about 100 pices from it, and 
then the bird continues its flight, repeating a note, which one can 
express by tic^tic-tic.” 

1 have received a tail of this species from Centml Siberia from 
Mr. Buturlin, who sends me this account from his first part of 
the ‘ Limicolie of Ilussia’(1902, pp. 77-78), an account contributed 
by the late M. Schwedow: — ‘‘After 6 o^clock p.m. (in May, near 
Irkutsk) one can see in the woods or on forest-swamps the ‘ forest 
Snipes’ wheeling round and round in the air, and nearly always 
repeating in rapid succession notes like ‘chwi, chwi, chwi,’ or 
‘ zswee, zwee, zwee.’ From time to time one or otlier of the birds 
stops beating its wings, somewhat partially closes them, and 
swoops obliquely down, while vibrating notes are heard in the 
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air, somewhat like water pounng in the distance, gi*adually 
becoming higher and higher, and more sharply falling on the ear. 
The bird falls like an ari*ow, but when some fathoms from the 
tops of the trees it suddenly stops in the air and at the same 
moment uttering * chic-ka-chee,* nies on again. After making 
some rounds in the air the bird silently or with the same sound 
‘ zswi, zwsi,^ goes higher and higher in the air and recommences 
the same performance.” 

GalU'iiayo stemira (text-fig. 8, O). — The Pin-tailed Hnipe of 
India breeds in East Siberia, and possesses the gimtest number of 
tail-feathers of tire genus — 26-28, of which the outer eight or nine 
are attenuated. The outer ones are so much attenuated that they 
actually do resemble pins. The outer feather measures inch 
in diameter, the eighth inch. 

The Oilier web resembles that in G. inegala in possessing fully 
dereloped, radii ; the number of the hamuli in the first pair is 5, in 
the eighth pair 4. The rami areshoif and thick. These feathers 
pi’odiice no sound on experiment. Tire passage from Swinhoe on 
Formosan Ornithology, ‘ Ibis,* 1863, p. 415, is the quotation from 
*ra(‘ztinow’ski which 1 have just given and refers to the preceding 
s})ecies. 

Mr. Buturlin wiites of this species on the Kolyma : — It 
was only one day, 25th June, 1905, that I could observe its 
breeding habits. ... I w’atched it during two or three hours 
w’ith strong bino(;ulai's at a distance sometimes of not more than 
200 yards. ... It flew about uttering a high, loud, somewhat 
hai'sli note, not clear enough to be styled a wdiistle, like * psait, 
psjiit, psait,* and seemingly produced not by some meckcmical 
meam^ but by its voice. Pimn time to time (but not so often ns 
our Common Snipe) the bird makes head foremost a dive in the 
air, just as our Common Snipe, but the descent is in time and 
distance quite twice as long as in the common species. When 
falling through the air the binl repeats its note moi*e and more 
swiftly. ... At the low^est point of its descent, the bird holds the 
wdngs high over its back, just like a swiftly descending pigeon or 
duck, and then ascends .several feet without evident motion of its 
wings. I could not see any opening or spreading out of its tail, 
w’hen sw ooj)ing downww'ds.** 

John Hancock, w’riting in his * Biids of Northumberland and 
Durham,* found great difficulty in ticcepting the tail theory, 
be(3ause of the diversity in structui^e of the tail-fetithers to be met 
with in this genus, esjHJcially the feathera of G, stenura, which, he 
says, ai‘e considered to be musical instruments. Thus he raises 
a. very reasonable objection, which I sliall hei*e quote : — ** Other 
species have the .same almost weblass feathers at the sides of the 
tail, varying only in numl)er. Here then we see a species in 
which the so-called sonorous or ‘ musical * feathers do not possess 
the structure, firmness of web, and length of mys, which appear 
to be mainly I'elied on as the sound-producers; though the 
rigidity and form of the shaft are in some way or other apparently 
Pjboc. Zool. Soc. — 1907, No. III. 3 
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thought to have some influence in the production of the sound, 
independently of the rays oi* weh. Wei'e those f(^athei*s sonorous 
instruments, we sliould ex])eet to find a gi’oater uniformity in 
their structuiTj. But, in fact, the tail-feathers of tlie true Snif)es 
ai*e remarkable for their diversity, so much so that the birds have 
been divided into foui* groups, and this mainly on account of a 
difterence in the number and form of these feathers/’ 

I have tried to show that the mechanism difters considerably in 
difterent spe(des, just as the sound varies. 

For reasons stated befoi'e, I believe that the Ideat of G. cielestiA 
is produ(‘.ed by the vibmtioii of the inner web as a whole; in 
the case of G,frenaia^ nohilis, and avMralis by vibrations of the 
individual rami ; while 6r. megalu and soUtaria produce sounds of an 
entirely different chamcter by vibmtioii of the feather as a whole. 

Finally, 1 will but liriefly mention two species belonging to 
closely allied genera : — 

ScolopoLx rusticola. — -The Woodcock is known to ptTform cerbtin 
evolutions during the breeding-season, producing at the same 
time a curious sound, which is acknowledged to be vocial. 
Certainly there is no evidence fiom examining the twelve feathers 
of the tail that any of them are specialised structures. The outer 
ones do not differ materially either in size oi* struc*tui*e from any 
of the others. Microscopically the outer web is composed of plain 
rami provided with but rudimentary radii. The hamuli are four 
in number and their terminal poHion is liadly hooked. 

Philohela minor (Gmel.). — The American Woodcock has 14 
tail-feathers, of which the outer ones are decidedly shorter than 
the others; they pmluce no sound in experiment and are in 
macumcopical and microscopical structure similar to the last-named 
species. A good account of the habits of this bird in the breeding- 
fifeason is to be found in Chapman’s ‘Birds of Eastern North 
America,’ p. 153 ; — “ He begins on the ground with a formal, 
periodic, an incongruous preparation for the wild 

rush that follows. It is mpeatetl seveml times befoie he springs 
from the gi'ound, aiid on whistling wings sweeps out the first loop 
of a spiral, which may take him 300 feet from the ground. Faster 
and faster he goes, louder and shriller sounds his wing .song ; then, 
after a moment’s pause, with darting headlong flight, he ])itches 
in zigzags to the earth, uttering as he falls a. clear, twittering 
whistle. He generally returns to near the place from which he 
arose, and the at once resumed as a preliminary to another 

round in the sky.” 

Certain of the primaries of the wing of this species are 
cluii-acteristically attenuated, for what purpose I am unable to 
discover, as they ceitainly do not produce any sound by any 
metins 1 have employe<l. 

I do trust that in the enquiiies I have made 1 may be followed by 
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others. I cannot attempt to explain many of the facts I have set 
forth in this memoir ; and yet an explanation ought to be forth- 
coming, and particularly in reference to the microscopical part of 
the subject on which I have mainly been able to dwell. The exact 
relations of the number and size of the barbules and hamuli to 
the sounds they produce is worth investigating, and still more 
is the cause of the breaks in the continuity of the sounds which 
you have heard — or, mther, not heard. This last would need the 
application of one who is intimately acquainted with the science 
of acoustics, which I make no pretence to be, and therefore 1 
cannot offer any suggestion which will account for the non- 
continuity of the bleating ” or “ humming*’ — its sudden stops 
and its sudden recurrence. There is much more to be learnt in 
this ma.tter, and I wt)uld pmy those who may be unconvinced by 
my experiments, at least to try to account for those marvellous 
sounds in some manner more satisfactory, and 1 assure them that 
there is no one who would be better pleased than myself to find 
that they can bo so accounted for. 

In conclusion, I should like to tender my sincere thanks to 
Prof. Newton, of Cambridge, without whose assistance the above 
facts would never have Ijeen recorded. 

Since reading this paper 1 have received a skin of a female 
specimen of G, ceqaatorlalis. The sound produced is disappoint- 
ing in volume ; in tone it 13001*8 a resemblance to that of the bleat 
of G, ctdeatis. 
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British Museum.’ The clifterenc^es between the viscera of different 
species are by no means so well known. Indeed the only recent 
memoir known to me detiling with the visceml anatomy of 
Ohamfeleons, which also refers to specific; differences within the 
genus, is that by Dr. Wiedersheim chiefly dealing with the 
respimtory system in Ch, vulgaris and CK. moiimhus* I have 
dissected, with reference to more than one point in the visceral 
anatomy, the following species, viz.: Ch, vtdgaris, Ch, cal^ari/er, 
Ch, dilepis, Ch, pumilm, Ch, parvilobm, Ch, tcsniobrori'Chiis, Ch, 
basiliscus, and Ch, verritcosus, I am in consequence able to offer 
some additional anatomical facts concerning the genus, which are 
also of classificatory importance. 

I may first of all call attention to an external character of the 
little-known Chamcekon calcarifer. One of the external cha.ra.ctei’s 
which distinguishes Ch, calcarifer from Ch, vulgaris is the presence 
in the former of a more distinct ventml crest composed of a 
line of conical and, at times, overlapping “ enlarged granules.” 
This line is tmceable, but is by no means so well marked, in 
Ch, vulgaris. The division of these ventral acutes which marks 
the position of the umbilicus in the foetus is therefore exceedingly 
obvious in Ch, calcanfer and less easily to be mapped out in 
Ch, vulgaris. It lies behind the middle line of the body. It is 
represented by a long space contained in the middle of the ventral 
crest, which bifui'cates to embrtwe it, and in this region therefore 
is double. The number of scales on the two sides is uneven ; 
I counted 13 on the left and 11 on the right side. The size of the 
region of the integument which appears to mark the umbilicus was 
rather greater in Ch, vulgaris, but, as already sftid, the indistinct- 
ness of the ventral crest rendei-s it difficult to be accuiute. In 
Ch, dUepis this area was quite as distinct as in Ch, calcarifer and 
occupied the same position ; there were, however, only 1 0 pairs of 
scales, closely apposed. 

The lungs show some variation in structure from species to 
species. That there is some variation in these organs has ali-eady 
been pointed out by Wiedersheim, who figures those of Ch, vulgaris 
and of Ch, mo'uachm. The differences seem mainly to affect the 
number and form of the tags which are appendecl to the lungs, 
those very characteristic anangious outgrowths of the lung. 
Wiedersheim distinguishes between the more or less cylindrical 
outgi'owths and the branches of the lung itself which bear them. 
The outgi’owths, which exist more anteiiorly and always on tlie 
ventral side of the lung, are simply the tubular caeca. Towards 
the end of the lung the lung itself is divided into several 
processes. In a young example the author quoted found that the 
ceeca were solid. There is therefore reason for distinguishing the 
pulmonary cseca from the lungs, and a cai‘eful examination of both 
shows a ceasing of the i*eticular bands which covei* even the 
anangious pai*t of the lungs. As the number of outgrowths not 


* Ber. uaturf. Ges. Freiburg-i.-Br., Bd. 5. 1886, Heft S. 
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only varies in individuals, but also on the two sides of the body 
of the same specimen, their mere number and arrangement can 
hardly be utilised as distinctive of species without examining a 
large series. Yet 1 am disposed to think, for reasons that will he 
discussed later, tliat Ch, monacJms does differ from Ch. vulga/ris. 

In Chamcehoii ccUcarifer the lungs show the same general 
structure as do those of Ch, vtdgaris. That is to say, the lung 
itself is frayed out into processes posteriorly. These again may 
or may not give rise to the tubular csecjil outgrowths. The latter 
show no network upon their surface, but the direction of the fibres 
of which they are pai*tly composed is rather circular. On the 
ventral side also, some way in front of the end of the lung, the 
lung itself is prolonged into processes. I counted altogether in 
one lung examined fifteen tubular c»cal outgi’owths. But as the 
numbers ha ve been stated by Wiedersheim to vary in Ch. vidgarls^ 
the exact number is probably not a matter of importance. They 
were, however, certainly more numerous than in an example of 
(%, vulgaris which I have myself studied. What appears to be 
of importance is to note that the lung itself is divided and that 
the tubular outgrowths do not arise from a lung wdth an entire 
margin. The sidxli visions of the cavity of the lung seem to be 
exactly as Wiedcu'sheim hjvs described for Ch, vulgaHs, In 
Ch, verrucosus the tubular ca»cal outgi’owths ai*e veiy numei'ous. 
1 counted twenty-five or more of them. All the cjecal outgi'owths 
were borne in four tufts, of which that furthest from the bronchus 
was the largest, and consisted also of an outgrowth of the lung 
itself. The individual tubular were frequently to be seen 
arising by the division of a common stem (text -fig. 10, p. 38). 
The dispcxsition of the caeca in this species is very different from 
that which 1 have observed in others. 

The lungs of Chanue.kon dihpis ap|>ear to differ in certain respects 
from those of the species that have been hitherto described. The 
obvious difference is the tubular character of the ciecal outgrowths, 
which have hardly any dilated termination, shown so plainly in 
Ch. parvilohns, for example (text-fig. 12, p. 39). In the second 
phice, the tubular caeca are thick-walled and not at all transpirent 
except in parts, and then not so tmnsparent as in other species. 
Fuithermore, these processes are distinctly shorter in Ch. dilepis 
than they are in Ch. parvilobus^ as is indicated in the annexed figure 
(text-fig. 11, p. Ji9). The differences above set forth can hardly l)e 
due merely to a different state of contniction, since both specimens 
came out of the same bottle of alcohol in which they had been 
preserved some time since ; and very well preserved, for there was 
no trace of softening or disintegration of the viscera. The caeca 
of Ch. dilepis are certainly to some extent contiucted, as they can 
be pulled out without using undue force. Thei’e remains, however, 
a condition which differs from the attenuated and thin oeeca of 
Ch. parvdohus and Ch, twrrucosm on the one hand, and from the 
prolongation of lung-substance with shorter c«ca in Ch. ccdcariferj 
on the other. The marked distinctness of the cieca. from the lung 
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is, in fact, a feature of thin species jus contrasted with those that 
have been mentioned. It will be observed in the figure (text-fig. 11) 
that the lung terminates in a cspcum which continues in the same 
straight line. Tliis seems to be the cjise also with other species. It 
suggests, of 0001 * 86 , the distal terminal air-sati (abdominal jiir-sac) 


Text-fig. 10. 



Lung of Chamaletm vennwosusy entire. 


of the bird’s lung. The arrangement of the other c«eca , is shown 
in the figure referred to. They are developed along a eonsideiable 
region of the ventral margin of the lung. The Ijirger number of 
the C 80 ca are, however, massed at one spot, which is not at the end 
of the lung as in Chu lyarvilohca, but at al)out its middle. Another 
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noteworthy difference about these ceeca as compared with those 
of other species which I have examined, is that there is an anastO'- 
mosis between the roots emerging separately from the lung. 
Finally, the small number of c«eca as com pared, for example, with 
Ch, caica/nfer is a fact worthy of attention, since it is the beginning 
of the immense reduction seen in Ch, hasUtscm, which culminates 
in the total alrsence of these cteca in Ch, pimiikm. 


Text-fig. 11. 


Text-fig. 12. 



Text-fig. 11. — Lung of Chamahon diUpU^ entire. 

Text-fig. 12. — Lung of ChatnaUmi opened longitudinally. 


The Hlx)ve description also applies in generalities to the right 
lung of the same individual. That is to say, with I’egard to the 
shortness, tubular character, and fewness of the c«ecal outgrowths* 
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A Hpecimen which I had the oppoi'tunity of exaiiiiiiing fresh 
showed how the lungs may vary in individuals, as was pointed 
out by Wiedersheim. This variation consists principally in the 
larger number of caeca. T should mention, however, first of all 
that there is just a shadow of a doubt as to the identity of the 
species. In the second smaller specimen the occipital lobes 
characteristic of the species were disproportionately smallei* than 
in the larger individual, whose lungs 1 have already described. 
In the second place, the larger individual had no tiiu?e whatever 
of the Hohlenvenenfortsatz/’ of the right lobe of the liver 
accomi)anying the postcaval vein. In the smaller individual there 
was a considerable process of hepatic tissue accompanying the 
postcaval vein for some distance. 

In the ctise of both right and left lung, the lung ended, in the 
same way as in the example already tlesci'ibed, in one bifid csBCum, 
bifid from the very first. In one lung I counted 14 other ciecal 
outgrowths, of which five were particularly shoi-t. In the other 
lung I ] found as many as 16 outgrowths, of which only three or 
four were short. Two, or even three, sometimes borne upon the 
same stem. The caeca, are of considerable dijimeter and clubbed 
in form ; they contrast markedly with those of Ch. t'erriicmus. 

I hfive also selected for figuring the lung of Ch. parvilohm (text- 
fig. 12), which is at the very opposite extremity from the other 
species figurtxl in the present communication, v iz. Oh, diUpis, The 
ca‘ca are numerous and extremely slender and in some cases of great 
length. Thus the longwt measures mm. as against 82 mm. of 
the length of the lung itself, ai\d there are several other ca^ca 
nearly or quite as long. The longest of the divei’ticula are at the 
posterior end of the lung. The whole ventral border is also besot 
with diverticula, but these ai-e inv’^aiiably shoit ; all show a marked 
dilatation at the fi*ee extremity. In contnr^sting these slender ex- 
tended divei’ticula with the short thick tUvei-ticula of the two species 
Ch, dile/pis and Ch. hasillscas^ to be <lescribed immediately, one is 
disposed to believ^e that greater contractility in the turse of the 
two latter may account for the great diflerence which they show 
from the species here under consideration ; £*specially since Milani’s 
figure* of the lung of Ch, hcmlwcus indicates long slender diverti- 
cula with slightly pronounced dilatations at their extremities. 

Chmna^leon basiliscus has lungs which have been dascribed by 
Milanit and which agi'ee most nearly perhaps with those of 
Ch. dilepis. The lung itself is extensive and reaches back nearly 
to the kidney. The specimen which I had the oj)f)ortunity of 
examining had been preserved for some time in alcohol. In 
neither lung could I find any caeca depending from the venti*al 
margin of the organ, and in the left lung I did not find moi*e 
than a single cjccum at the jwsterior end of the lung, but conspi- 
cuous enough when detected by its yellow colour as contivisted 
with the colourless and transparent wall of the lung itself. In the 

* Zool. Jahrb. (Abth. f. Anat.) vii. p. 677. ‘ 

+ Tjoc. cit, p. 676. 
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right lung, however, though thei'e was a perfect agreement with 
the left lung in the absence of any ventral ccecal outgrowths, such 
as occur in other Chameeleons, there were three obvious caeca at 
posterior end. Milani figures five caeca. These were quite tubulai* 
and not swollen at the free extremity, as, for instance, in Ch, 
parvUohua. The walls are thick and they arise from a thick- 
walled portion of the lung. These cam are, in fact, exactly like 
those of Ch, dUepis, from which the present species mainly difieis 
in the exti'eme fewness of the caeca, as is apparent from Milani’s 
figure. 

ChmuK'leon pwniilvs has lungs which difter in several iiupoi-tant 
points from those of the sjiecies that have been hitheito considered. 
In the first place, thei’e are no signs whatever of any bronchi in 
the lungs. When the left lung is oj^ned and the appearances 
prasented compared with those to Ije seen in Ch, tndgaris, the 
following difterences are recognisable. In both the apei*ture of 
communication between the two lungs, which represents, of course, 
the distal extremity of the bronchus, permits the interior of the 
right lung to Ijo to some extent viewed. In the case of Ch, vul- 
garis the cartilaginous rings of the bronchiis have to be cut up 
in order to display fully tlu>> a|)erture into the right lung through 
wdiicli are seen the cartilaginous rings of the bronchus of the right 
lung. Jn 67<. pumilm, when the lateral w'all of the left lung is 
removed no trace whatever of any bronchus is seen ; thei*e is 
simply a large circular orifice putting the tw’^o lungs into com- 
inunictition, whicdi shows no tiiices of any. bronchial cartilages that 
ciiii be <let(K',ted by the unaided eye. It is not plain whether this 
cxjiulition is to be i*egarded tis primitive or as evidence of degene- 
lation. The lung itstjlf is considembly shoi-ter, relatively as well 
as actually, than in the sj)ecies wdiich has l)een dealt with in the 
preceding lines. It is, furthermore, different from the lungs of 
these other si)ecies in that the typiml lung-structure persists 
throughout the wdiole mv. The alveoli in the lungs of Chamaj- 
leons genemlly ai-e smaller and deeper proximally and get larger 
and shallower jK>steriorly, ultimately becoming practically invisible. 
The hindei- region of the lung is aimngious. In C%am a»Uon pumihis 
the alveoli become Hither less marked posteiiorly, but they ai*e 
much more conspicuously ciivumscTibed up to the very end of the 
lung than Ls the case with any of the larger species wdiich I have 
had the opportunity of examining. Tlie lung, in fact, is less 
metamorphosed into a mere air-wic in the present siiecies than in 
any other which I ha^’e examineil, excepting only Ch, Umio- 
hrondt m^ to wdiich specues I sliall Iiave to i*efer again immediately. 
In this particukr it is plain that the lung of Ch, pumilm is more 
typically Lacertilian thtin that of such a species as Ch, vulgaris or 
Oh. calcarifer. 

A final peculiarity shown by the lung of this species is very 
remarkable. It has been stat^ in many genei^l w orks that the 
Chama&leous as a family are to he characterised by the c«ecal out- 
growths of the lungs, wliich have been considered in several 
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species in the foregoing piges, aiul that is certainly the general 
impression among zoologists and anatomists. I was gi*eatly sur- 
prised therefore to find that the lungs of Ch, jmmikis are quite 
unprovided with these otlierwise characteiistic outgrowths. The 
margin of the lungs is entire and slightly sinuous, the convexities 
occurring in tlie sinuous line being peihaps to be looked upon as 
rudiments or incipia of the cceciil appendages. It will be observed 
that the absence of tliese (;»ca is associated with a moi’e complete 
I'etention of the typical pulmonaiy structure of the lung, and 
therefore its gi'eatei* efhciency aa a bimthing-organ. On the other 
hand, it is to be noted that where the ca)cal tubes exist the lung 
itself has lost considerably the alveolate structure and thus pre- 
sumably some of its efficiency as a breathing-organ. The Ophidia 
pai*ticulai‘ly show that the lung may be to(j large for its ofiice as 
a respiratory organ, and they, like the Chamseleons, are often 
lethargic in habit. 

The above account of the lungs of Chatnceleou ptan ilm is, in so 
far as the absence of tags is concerned, in hai niony with the 
description of both Meckel * and Cuvier t. The latter observes : 
“ Le CftmtU^on nain n^i rien ile pareil ; ses poumons sont deux 
petits sacs simples, ovales, de gmndeur egale, comma ceux de la 
plupait des 8auriens ” ; and on another page: 11s manquent 
<rappendices/’ Milaiii, however, obviously doubts these state- 
ments in writing t he does : “ Ob bei Cha7)icnleon pumilas die 
Zipfel wirklich fehJen, oder ob diese Behauptung nicht vielleicht 
auf ein mangelhaftes Priiparat zuriickzufiihien ist, wage ich hier 
nicht zu entscheiden.^’ It is because of the lattei* doubt cast upon 
the hicts that 1 have entered into the matter at some length, and, 
as I hope, settled it. 

I have finally to add to the description of the lungs in various 
Chaniieleons that fJh. Ueniobroncims agi’ees entirely ^7ith Ch, 
pumilm in the total absence of divei*ticula, an agreement which is 
very significant in view of other facts. 

The pigmentation of tfm interior of the body varies among the 
specdes of this genus. In all that I have examined the intestinal 
tract is a deep black, and there are generally (but not in (%, ver- 
rucosus) patcdies of pigment upon the stomach not distributed so 
universally. The mesenteron is largely pigmented anteriorly 
in Oh. verrmosus. There is no variation, however, in the pig- 
mentation of the gut. The parietal walls are not so generally 
pigmented. It is, indeed, only in Ch. pniimlus and in Ch. tcenio- 
}»ro7ichu8^ among the species which I have examined, that the 
whole of the lining peritoneum of the body is of a deep black, 
quite as deep as is the gut. This pigmentation also extends to 
tile mesenteiies. In all of the remaining species the pigmentation 
of the general body-cavity and the mesentei*ies is hardly to be 
seen and only exists in very slight degree, so as not to affect the 

* “ Respirationsystem der lieptilieu,” Beutsch. Arch. f. d. PhyM. 1818. 

t Lemons d*Anat. Comp. 2me dd. par Duvernoy, t. vii. (Paris, 1840). 

J Zool. Jahrb. (Abth. f. Anat.) vii. p. 673, footnote. 
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general appeaiRnce. This j)eculiarity at once divides the two 
species mentioned from the i‘est,and other anatomical peculiarities 
described in the present communication tend to show the sepa- 
rateness of these two ChamsBleons from others. 

It may be remarked that the bible of external characters used 
by Boulenger in the discrimination of the species of the genus 
brings together Ch, pumiln8 and Ch, tmniobronchns ^ , 

Pancreas , — The shape of this organ shows differences in the 
sjHJcies of Cfumudeon which I have examined. In all it lies 
|>artly l>etwoen the stomach aiid the recurrent loop of the duo- 
tlenum, and jmrtly dorsal of the stomach and to the posterior side 
of that organ. 'J'hat is to say, when the reptile is dissected and 
viewed in the ordinary position lying on the right side paH of the 
pancreas, that lying between the sumach and the duodenum is 
visible and the rest is seen when the stomach is raised. Tlie main 
differences in form are the relative thickness of the gland and the 
relations of the splenic lobe, whi(;h here, tis in other Lizards, is to 
be distinguished at least to some extent from the rest of the gland. 
The distinction between the two lobes of the pancreas is most 
plainly to 1x3 observed in Ch. where the splenic lobe is 

quite at right angles with the rest of the gland, and the duodenal 
part is coiitinuecl on for a veiy short distance before it gives off 
the splenic lobe. In all the remaining species there is no such 
marked distinction, the two lobes forming one cui'ved elongated 
mass. This is particularly plain in Ch, tmnioh*onchnH, where the 
coils of the intestine lie entirely behind the pylorus, and the 
})anci*eas is therefore expose<l for its whole length and not partially 
hidden by the stoma, ch. J shall recur later to the coiling of the 
intestine in this and other species of Chanifrleon. 

The bulk of the gland differs gi*eatly in the severe 1 species. 
In some it is much thinner than in othere, and therefore, as the 
length is not far fi’om being the same, relatively as to the size of 
the spe(*ies the jictual bulk fluctuates. Two extremes are well seen 
in the two species Ch, dihpis and (*h, calcarifeVy which, on account 
of their prectically identical size, show the facts very plainly. In 
Ch, dihpis the gland is very thick, quite as thick as the diameter of 
the juljacent pyloric region of the stomtich ; its greatest diameter 
is about fl mm. On the other hand, in Ch, calcarifer the pancreas 
is compiratively quite excessively slender, and only measures 
3 mm. or so in transvei'se diameter in the region which lies 
ventrelly and in fiont of the stomach. There are similar differences 
l>etween other sjiecies; but I do not give details, as the indi- 
vidual species vary so much in size Uiat a comparison of the glands 
would involve rather complex measurements ; these would be of 
more value if the number of individuals examined were large. 
The preminent and easily recognisable differences between the 
two species selecte<l will serve as an example of what also occurs 
elsewhere in the genus. There are, however, too great a series of 


* Cat. LizaidN Brit. Mus. vol. iii. 1887, p. 440. 
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gradations between the extimies to permit of the use in classi- 
fication of the dimensions of this gland. 

Liver-lobes, — The pioportions of the two lobes of the liver ^ 
difier markedly in several species of the Chamfleleons repoited 
upon in the present communication. Thus in Ch, the 

right and left lobes are so netu'ly equal that onl}' one can be seen 
with just traces of the other when th(^ visceia are viewed from the 
left side. The gall-bladder is partly covered by the extensive left 
lobe, which, moreover, comes into contact with the stomach. 

The most extremely o])posite conditions to these are slauvn (so 
fai as the material in my hands enables me to say) in Ch, calcarifer. 
In that ChamaBleon the left liver -lobe is very much shorter than 
the light. When the animal is viewed in the same i)osture as the 
last, the left lobe leaves exposed a section of the right lobe as long 
as itself, and does not even reach the gall-bladder, which lies on 
the right lobe not very far from its tip. Tluu'e is, of course, no 
contiict between the left lobe of the li\ er and the stomach, the 
ventrally flexed region of wlihii lies considerably behind the end 
of even the right liver- lobe. 

In Ch, hasilisvas the viscem in question are arranged and have 
very much the same proportions as in ( ’A. calcarifer. The sjimi* 
may also be said of the Common Chamaieon {Ch, vulgaris) and of 
Ch, I'errU'COS'usi', In Ch, }>arvilohu8 the two lobes of the liver are 
approximately equal, ami the left lobe completely conceals the 
gall-bladder when that viscus is ^'iewT<l from the left side. On 
the other hand, it, the left lobe, does not come so near to tin* 
stomach as in Ch, pumilus. Very much the siimo description will 
serve for Ch, dilepis^ save for the fact that in this Ohamadt*on the 
gall-bladder is not so completely hidden by the left lobe as in 
Ch, parvilobm and Ch, pumilm. Tlie characters of the li\'er, 
therefore, hardly allow of any giouping of the speciies ; for thei'e 
are gradations. The alimentary canal does, however, show ceHaiii 
differences which permit of a grouping such as has been alread}' 
suggested. 

In Ch, calcarifer and the other largei species tiie intestine is jis 
well coiled as in other Lacertilia, and when the animal is opened 
from the side a good deal of the small intestine is seen to lie in a 
coil with secondary conv'olutions in front of, i, e, h(»adwai‘d of, the 
pyloric end of the stonifudi. The stomach, in fact, partly covens 
a section of the small intestine when the viscera are view’ed from 
the left side. In Ch, pumilm there is only one short bend of 
duodenum, which lies in front of the stomach. But the opposite 
extreme to Ch, calcarifer is to be seen in Ch, tmiiobro7u:hm. In 
this smfill ChamaBleon the end of the stomach is not bent upon 
itself at all, but is continued back in a stmight line to join the 
intestine, which is but little coileil upon it.self. Moreover, the 
whole length of the intestine lies completely behind the stomach. 

* Tbo liver itself i» Aery compnet in these reptiles, uiilobulatetl, and with very 
firm outliuos. 

f I could see no gall-bladder in this siieciea. 
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There is thus a simplification in the coiling of the gut in this v^y 
small species wluch is not so strongly marked in the rather larger 
but still small €h. pnniilm. It is not without interest to note 
this apparent relation between smallness of size and simplification 
of structure shown also in the lungs of these species, as has been 
already commenteil upon 

(2) Notes upon Ohamffileolis. 

This Lizard is placed among the Iguanidae in spite of its super- 
ficial likeness to a CluimaRleon. Indeed this suj)erficial likeness is 
not after all very striking, and depends mainly upon the fact that 
the head is prolonged behind and above into a parietal crest. 
Nevertheless it is of advantage to be able to recm*d a few facts in 
the visceral anatomy which distinctly confinn the placing of this 
genus in the immediate neighbourhood of Igumm. It has, more- 
over, its own jieculiarities as compared with that genus ; and 
therefore as a contribution to the visceml anatomy of the Lacer- 
tilia I am laying before the »Society such facets as 1 have gathered 
from a- dissection of a female individual. The existing knowledge 
of the anatomy of the Lacertilia shows that there are four 
marked stinictural features in which all the JguanidaD that have 
been examined agi’ee with each other, and the combination of 
which allows them to be defined. I shall, therefore, first of all 
de^il with these four points, which together piwe that Chamce- 
holis has l>een rightly placed among those Lizards. 

In the first place, the umbilical ligament wdiich divides the two 
liver- lobes and is attfiched to the ventral median line of the body 
is a single ligament which runs continuously fmm end to end of 
tlie liver, without any trace of a posterior division upon the liver, 
as 1 have lately figured in Igminaf, The gall-bladder is left to 
the right of this ligament. In these particulars the umbilical 
ligament of Charnwholis is precisely like that of Jgtuma, and there 
is no need to illustrate the relations of the ligament by a figure. 
1 may mention that it is deeply pigmentod. 

A second feature, w hich, though a small character, appears to l)e 
a constant one, is the position of the intercostal arteries in relation 
U) the vertebrfe. In Chainceleolis, as in some other Iguanoids, 
these art-eiies plunge into the thickness of the dorsal parietes 
towards the posterior end of each vertebra ; in some other Lizards 
they disappejir from view at about the middle of each vertebra. 
Of course, Chamrekolis has the same l egular an^ngement of pairs 
of these arteries as in other Lizards, a. featui*e, inde^, which seems 
to differentiate the J^ertilia from the Snakes, at least broadly 
considered. 

Thirdly, Milani wdiase account of the Lacertilian lungs is the 
most recent and compi'ehensive known to me, Inis found that in 
the IguanidsB the lung is totally divided into two chambe^, of 

♦ Supm, pp. 89 A 41. 
t P. Z. S. 1906, vol. i. p. 12, fig. 7. 
i Zoo!. Jakrb, (Abth. f. AnatJ vii. p. 645. 
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which the iiioi*e dorsal extends headwards of the orifice of the 
bronchus. This statement at any inte holds good for the majority 
of the IguanidaB that have been examined. CJiamcpleolw does not 
agree with these types, for the lung is not divided by an obliquely 
placed scqituiu into two appi*oximately parallel chamlws. It is, 
nevertheless, not to be removed from the Iguanidw on this 
account, since it appeal's to pi-esc^nt points of likeness to the 
undoubtedly Hquamoid Phrjfnosmua^ and one point at least of 
resemblance to the Iguaiioul genus Polychrn.fi, 


Text-fig. IJ. 



Lung of ChamtpJeolU, opeiunt longitudinal!;^ . 


The bronchus entei's for a short distance into the lung as a 
completely circular tube ; there is no snake-like series of flattened 
semirings sucli lus is to be found in Iguana*, The projecting 
bionchus is, as in Phrynosowa., moored to tlie walls of the lung by 
septa. The cavity of the lung, therefoi'e, extends headwards of 
the o^iening of the bronchus and all round it. There is no septum 
in either lung which separates off thedorsally placed caecum of the 
lung as a distinct cfivity from the rest of the cavity of the organ. 
Ill the left lung the structure happened to ho more favourable for 
observation than the right lung, and I have accordingly had a 
drawing prepared (text-fig. 13) of the interior of this lung. It 


* Milaui, he, cit, pi. xxxi. fig. 13. 
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will be there seen that the strong septa which produce a pouching 
of the dorsal region of the lung in other Iguanids and Agamids 
are also to be seen in Chaincaleolia. I observed six of the chambers 
altogether, of which three would appear to belong to the anterior 
part of the lung, i, e,, that region which is in other Iguanids 
divided off by a septum from the posterior region, and three larger 
pouches belonging to the posterior region of the lung. Finally, 
the end of the lung abruptly narrows and foiiiis a finger-shaped 
region witli a but slightly marked network. It seems to me to be 
possible to comjMire this Avith the Chainteleou-like outgrowths of 
the lung in Polychrus inanmraiiis *. 

In the fourth place, the right extremity of the liver is atta(die<l 
by a fold of membrane which separates the lung from the post- 
hepatic region of the Ixidy -cavity and is continuous with the 
oviducal membitine. 

Besides thase points, which, together with various external and 
osteologicnl characters used by othei*s, fix the systematic position 
of Ckarnctleolis, there are other features in its anatomy which 1 
have asceitained and which are wwth noting as a contribution to 
Lacertiliaii structure. 

The pigmentation of the lK)dy-cavity is in some ways remark- 
able. The umbilical ligament, not only the region which is 
atttiched to the liver, but that which is attache<l to the stomach, 
is deep black, and in the latter region contrasts with the yellowish 
gut. The gut itself is, how’ever, pigmented in the case of +he 
large intestine. This pigmentation is limited to tlie doirnl side 
of the gut and involves the whole of the ca»cum. The appearance 
presented is, indeed, of two tubes closely applied, of wdiich one is 
the small intestine and the other ends at the blind extremity of 
the ciecum. 

As in many Lacertilia, the peritoneum generally is de(?ply pig- 
mented, and a distinction is to be diawn betwecui the }.K)sterior 
j)igmented region and the anterior region of the iKxiy-cavity. 
where its walls are not pigmented at all, so far as naked-eye 
appearances go. 

While, however, in most Liicertilia this line of demarcation is 
(piite oblique, bending ventrally in a continuous curve, it is in 
Chamcpleolis cpiite tmnsverse (to the longitudinal axis of the body) 
in direction, but wdth a curved outline, now’ convex, now’ concave. 

The existence of bundles of plain muscular fibres in the mes- 
enteries reaches a very great degi'ee of development in many 
Lacertilia. In the Lizard w hicli forms the subject of the present 
communication tliexe was no development of such fibres that could 
be seen wdth the unaided eye. The ovaries contained no mature 
ova. There was a fully formed egg in each oviduct, wdth a diitv 
white shell of leathery consistency. There was no tiiice of an 
embryo in the egg. 

The apex of the heai*t is fixed to the i)ericardium,by a very 
* Milani, loe, oit, pL xxxi. fig, 16. 
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slender gubernaciilum cordis, a structure which is rarely absent 
from the heart of the Lacertilia 

The arterial system presents ceitain peculiarities as compared 
with that of other Lacertilia. The disposition of the intercostal 

Text-fig. 14. 



A. Stomach and paucreas of Chamateolis, 

I*. Pancrwi**; p.v. Portal vein; (Gastric poilah; Hp, Spleen. 

B. Dorsal aorta aiul branches of the same. 

C(d. Cteliac nrtei^ ; i. lutestinal arteries; op*. CEsophageal arteri<‘s; Sp. Spleen. 

arteines has already been mentioned as a point of adinity with the 
Iguanidoe. The visceral arteries (text-fig. 14) which supply the 

* But is absent in Tarnnaff occasionally (see Bcddard, P. Z. S. 1906, vol. ii, p. 617 
footnote) and Zonurus tfigamteus {infra, p. 66). 
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alimentary canal are collected into two groups, leaving a tract of 
considerable length from which no artenes to the gut arise. The 
anterior gi’oup is situated just behind the union of the two aortic 
arches, and consists of no less than seven small aiteries supplying 
the oesophagus and stomach. These arise from both sides of the 
aorta and are partly armiiged in pail's ; they run to both sides of 
the stomach. There is then a long gap until the origin of the 
intestinal arteries. The general plan of these is like that in 
most Lacertilia ; but there are diffei'ences in detail from those of 
many genera. When the masenteiy is turned over to the right 
the csecal arteiy which arises most anteriorly is seen to run over 
the following duodenal ai*tery, but under the third artery, that 
which supplies the spleen, &c. 

With I'egard to the venous system, the only notes that I have 
made refer to the liepatic portal system. The junction of the 
antexnor abdominal and the main portal trunk is very near to the 
conjoint entrance of both into the liver — much nearer than is the 
case with inany Lizju-ds. In addition to this, the chief portal 
ti'unk, there are two vessels which pour blood direct fi*om the 
stomach into the livex* (text-fig. 1 4) : one of these, the more 
posterior in position and the larger, is associated with the left 
lobe ; the other, a slender twig, enters the liver to the right of the 
last described. The ventx’iil |)ai*ietal hepaticsax'e also two, of which 
one is a little to the right of the other in its point of entrance to 
the liver. Both are i7ither far forward on the liver. There is 
but one doi'sal pax'ieto-hepatic. This, as is the case with other 
Lizards*, is associated wdth the “ Hohlvenenfortsatz ” of the liver, 
and runs in the inesentei'y, binding that lobe of the liver to 
the right parietes. It runs a considex'able w^ay forwaxds along 
the vex'tebxal columxx before becoming lost in the thickness of the 
parietes. 

The 2 }ancrea 8 of ChatiKrleolis (text-fig. 14) is constructed upon 
tlie usual Lacei'tilian plan, but diflfei’s in vai’ious details from that 
of other Liziirds. It is a Y-shaped gland and completely solid 
throughout. There are no thin diftuse branches spread thi*ough 
the rae.sentei'y such as ai'e to be found in the case of the pancreas 
of Zonurm gixfanteusf. One ax'm of the Y ends, after dilating 
slightly, in the concavity of the somewhat bean-shaped spleen ; the 
other forms a thick mass in contact with the commencement of 
the duodenum. The stexn of the Y forms a thin rod of jxancreatic 
tissue, which closely accompanies the pox'tal vein and very neaidy 
touches the liver. This I'cgion of the pancx’eas seems to me to be 
longer than in .some other Laceitilia, though in most there is a 
pi-ocess of the jiancreas running in the same direction. The 
splenic lobe of the pancreas is not extraordinarily thin, as it is in 
Tiliqua sdncoides J , but of fairly robust diameter. 

* The absence of this vessel is rare, but Hochstetter, whom I have been able to 
coutivmj has asserted its absence in Chamaleon vulgarin, 1 take this opportunity 
of stating that this vein is also absent in Chamt^leon verruc<wts, 
f Vide infroy p. S6. J See Beddard, P. Z. 8, 1^5, vol. ii. p. 262. 

Proc. Zool. Soc. — 1907, No. IV. 4 
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(3) The Position of the Umbilicus in certain Vipers, 

I nm not awai e that tlie 2 >oiijt of entrnnce of the nmhilical sjic 
into the body in Snakes has ever ])een made use of as a systematic 
cha-ractei*. 1 find, liowever, from a few observations that 1 have 
been able to make receiiilj", tliat this anatomical relationship is 
apparently of systeniati(‘. value. »Siiic‘e of one species, viz. Lachesis 
lanceolatiis^ selected for these observations, I have been able to 
examine a considerable nnmber of individuals, the v’ariation of 
the cdiariictei* fi’om one individual to another })ecame a matter of 
additioi\al interest, especially in \ iew of the fact that all the indi- 
viduals were of one brood. It appears that in Vipei-s, tus ctnnpared 
at any rate with the An.aconda^, the nndalicus is much nearer tothe 
cloacal a 2 )ertiire. 1 ha ve examined fourteen individuals of Larhesis 
lanceolatiis of the' sauui brood and of approximately tlje same size, 
though they died on <lifierent dates, from March the 9th to May. 
The length varied from 114 to 12 inches exclusive of the short 
tail. I do not giv(‘ measurements in millimetres, since to use such 
gives an ajipearance of rigid accuracy not attainable in a dead 
snake capable of artificial extension and shortening. In nearly 
.‘ill of these fourteen individiuils four scales occu])ied the umbilical 
region, each of them being bisectetl by a, groove running longi- 
tudinally to the axis of the lK)dy. 1 found, in fact, that tliere 
were four scales tlius modified in eleven individuals. In two of 
the remaining snakes there wore five of tliese scales in winch the 
two sides ha<l not joined across the inhldle vential line, and in 
the fourteenth individual only three s<*ales and a portion of the 
foui-tli; the number of scales intervening between tlu‘ last of the 
‘‘ umbilical scales and the anal scale varied t\ good deal l)ut within 
very narrow limits. The actual facts are these : in three S 2 )eci- 
mens 17 scales intervened between the 2 >oints mentioned ; in one 
specimen ISsc^alea; in five others 19 scales; in three 20 scales; 
in one 21 scales; and, finally, in one 22 scales. The avenigo is 
thus arithmetically 19, and actually there were more specimens 
exhibiting the average than any othcT numbei-. Having due 
i*egard to the nari'ow ]‘a,nge of the variation, it seems likely that 
the position of the umbilicus in this species of Vij>er can be 
regarded with safety as lying 19 scales in front of the anal scale. 
It is important to notice the length of time during which this 
fmtal cbiracter is retained. The last specurnens examined by 
myself died on May 15th of last year. These and the other 
individuals were acquired by the Society on Dec. 12th, 1905. 
The last specimens examined by me were therefore more than six 
months old. I have some confidence, therefoi-e, in comparing 
Lachesis lanceolatvs in inspect of these characters with other 
Vipers of an olmously gi'eater age. I may first of all, however, 
refer to newly-born Vipers which I have recently dealt with t in 


See Beddard, P. Z. S. 1906, vol. i. p. 
V. Z. S. 1906, vol. i. p. 34 
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a paper communicated to this Society. It is impossible to be 
certain of the exact position of the actual umbilicus in Lcbchesis 
lanmolatuB for the puiposes of comparison between these two 
types, e,y which of the four or five broken scales cori'espond to 
the two scales in JJitis nasicmmia which are actually divided by 
the fmtal blood-vessels. Assuming, however, that they are even 
the last two, there still remains a substantial difference in position 
between the umbilicus of the two species. For in Mtis itasicornis 
the actual numbei’S of scales intervening between the umbilicus 
and the anal sc-ale are rt‘s[>ectively in the five examples studied 9, 
11, 11,12, 14. There is thus exactly the same amount of variation 
as in Lachesis lanceolatuH, but round a different mean. 

The position of the umbilicus in Riisseirs Yiper {Vipera 
riissellii) is again difterent and relatively more fixed than in either 
of the spt^cies hithei*to considered. As in Bitis nasicornky the 
actual umbilicus consists of two scales only, which do not meet 
ventrally, and between which the plug of tissue bearing the 
umbilical vein cfec. pa.sses into the interior of the body. The 
young Yipei*s in (juestion were a very few days old, but all 
external traces of the yolk-sjic had disappeared. In front of 
these t.wo sc4\les either two or three scales were divided by a suture 
in the middle ventral line, and jMjsteriorly to the two “ umbilical 
scales either one or two scales were similarly split by a venti’al 
suture. Between the last of the two completely divided scales 
and the anal sc^ale there intervene in the five examples examined 
re.sj'>ectively 16, 16, 16, 17, 17 scales. The position of the umbi- 
licus is therefore tlifferent in this Yiper, and its fluctuations of 
position are less than in tlu' two s{)ecies to wliieh I have already 
called attention. It is perhaps 2 )eruu&sible to call attention to 
the hurt that Vl]y*ra and Lachesis agree with one another more 
nearly than either does with Bitis, This is, of course, not in 
accord with generally received views upon the classification of 
Vipers. 

1 have examined several Yij>ers of more mature age, and in 
two specimens, at any rate, I find what appear to be obvious ti'aces 
of the umbilicus. In a. not fully-grown example of Bitis arietceiis 
measuring 30 inches from the snout to the cloaca, four scales 
showed a line of division in the ventml median line. The se<*ond 
of these had tlui most strongly marked groove, and possibly 
theiefore represents one of the two scales already described in 
the young as immediately surrounding the stalk of the yolk-sac. 
Between the last of the grcx)ved scales and the anal scale 9 scales 
intervened. The species evidently therefore comes nearest to the 
other species of Bitis which has been descnbed above. In a second 
specimen measuring 32 inches there were 12 scales between the 
hist of four giwved scales and the anal scale. I have also seen 
similar tmces in a large adult example of Bitis gabonica, H^re 
there were also four scales showing tmces of the umbilicus ; but 
instead of being grooved they were merely nicked posteriorly. 
Between the last of them and the anal scale 8 sailes intervened 
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It is not safe upon these two last-mentioned examples to attempt 
to di*aw tiny distinctions between the different species of Bitis, 
It seems, however, to be most probable that they do not differ 
widely fix)m each other as regards the points under discussion, 
whether they will ultimately be found to differ specifically or not. 
It is, howevei*, quite plain, in reviewing all the facts brought 
forward in the present communication, that the position of the 
umbilicus among Vipers is one that does at least characterise 
some forms which happen in the instances studied to be generi- 
cally separated. 

( 4 ) Some Notes upon the Anatomy (^Zonurus, vnth Special 
Reference to the llyokl. 

The following lAotes refer to three specimens of Zonurus 
giganteas which I have had the oppoitunity of dissecting during 
the last year or two. The anatomy of this Lizard is already to 
some extent known through the work of previous observers. 
Tlie lungs have l^en dealt with by Milaiii * in his general account 
of these organs among the Lacertilia, aJid the arteries of the 
gastric and intestinal regions are described and figui*ed by Hoch- 
stetterf. There remain, however, a few points to winch it is 
worth while calling attention as a further contribution to the 
natural history of this Lacertilian. 

Of sp€‘cial importance — Kither, however, from a geneiul point 
of view than as a particular contribution to our knowledge of this 
Lizard — is the condition of the elements which together make up 
the hyoid complex of bones and cartilages in this Lacertilian. 
I am able to add to w^hat I have to say concerning Zonurn^ a. few 
notes upon other genera of Lacertilia which I have dissected for 
purposes of comparison, I commence with a brief resum/i of 
some of the ftmts already knowm of this part of the skeleton. 

The hyoid and branchial arches of Lacertilia have not, as it 
appears, been investigated in a very largo number of genera. 
Several are figured in the volume J of Bronn\s ^Thierreich’ dealing 
with the Lacertilia, while other genei’a have been illustrated by 
subsequent writers §. Aj:)art from difterences in the form of the 
individual elements of the hyoid complex there is substantial 
agreement, according to these various writer s. For contrary to 
w'hat is to be found in the Ohelonia — where the remains of the 
hyoid arch proper is followed by two branchial bars conaidei*ably 
developed — the Lacertilia are genemlly believed to be character ise<l 
by the preservation in the adult of only one visceral arch follow- 
ing the hyoid arch, wrhich is 8tate<i to be the first branchial. 
This statement occurs at any rate in such authoritative textb(x)ks 

♦ Zool. Jahrb. (Abth. f. Anat.) vii. p. 645. 

t Morpb. Jabrb. xxvi. 

5 Reptilia, Bd. vi. Abtb. iii. Taf. 72. iiga. 2-8, & Taf. 107. figs. 24, 33. 

§ E, g., Oecko mauritanieua, Gadow, Phil. Trans. 1888 B, pi. 72. fig. 10; Helo- 
derma auapectum, Shufeldt, P. Z.S. 1890, pi. xviii. tig. 6; Chlamydoaaurua and 
Fhi^signathvSf Beddard, P. Z. S. 1905, vol. i. p. 20, text-fig. 9, and p. 21, text-fig. 10. 
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as those of Hatchett Jackson*, Gadowt, and Sedgwick J, which 
may be regarded as expressing the current knowledge of the 
subject. Nevertheless, the late Prof. W. K. Pfirker§, in describing 
the adidt skull of Lacerta agilis, wrote as follows : — Another bar, 
half as long as the first, and unoasified, lies behind the first 
bmnchial above; it is y*-shaped, with the top hooked inwaixls, 
like the lower piece ; this is the upper (ftr.*), or ‘ epibranchial * 
|)art ; it has a small snag outside its middle. Besides this, there 
is, on each side, a slender, slightly outl)ent hypo- branchial {h,hr,); 
this belongs to the second branchial, and also from its length is 
evidently part of the third, neither of which ehondrify, above, in 
the embryo.” In a footnote is added the remark that ‘‘this little 
liighly-metamorphosed Limrd has scarcely thrown aside the 
skeleton of these organs of aquatic respiration.” It is obvious 
that Prof. Parker’s account is a little misleading, and this doubt- 
less accounts for the fact that the existence of remains of a second 
branchial aich in Lacerta has been largely ignored in zoological 
literature. What he speaks of as an “ epibranchial,” without 
detei-mining to which aich it belongs, but letters “ ^.‘V’ is cletirly 
from its })Ositioii a vestige of the st^cond bianchial arch, as is plainly 
recognised in Prof. T. J. Parker’s ‘Zootomy’ and in his ‘Textbook 
of Zoology,’ written in conjunction with Prof. Haswell I,. The 
exceptional character of the hyoid complex of Lacerta in possess- 
ing the epibi-anchial of the second biTuichial arch ” is properly 
emphfisised by Dr. Shufeldt % in reviewing existing knowledge of 
the Lacertilian hyoid bone.s, 

The third postmandibular arch is, however, by no means a 
jxjciilianty r estricted to Lacerta. It occurs in Zoniirna im the 
form of it short and slender Imr lying behind the well-develof)ed 
iir.st biunchial l^r**. This bar of cartilage does not extend down 
to the median copula, and indeed falls a considerable distance 
shoi't of it. I have examined three other Lacertilians in which 
this same viscenil arch is lepresented and one in which it is not 
to be found ; but 1 have not at present attempted an exhaustive 
r*esearch into the facbs of its absence or pre.sence among the 
different families of Lacertilia. I could not detect the bar of 
cjii'tilage in Chamadeolis, whose anatomy has been described above, 
ft is well developed in both Tiliqua and Trachydosaurm. In the 
former (text-fig. 15, p. 54) it is very conspicuous, and it is not a 
little surprising that it has been missed, unless I have unwittingly 
overlooked its <iescriptiou somewhere. But if this be the case it is 
clear tluit its existence has escaped the writers of many textbooks. 

* 2nd ed. of RollestoirK * Forms of Animal Life.* 
t “ Amphibia and Reptilia,” in * Cambridge Natural HiHtorj\’ 

Textbook of Zoology/ vol, ii. 

** Development of Skull in Lacertilia/’ Phil. Trans. 1879, p. 616. 

* Textbook of Zoology/ vol, ii. 

P.Z.S. 1890, p. 226, 

•• There is no trace of this shown in a figure of the hyoid of Zomrue oordylut 
copied from Henle in Bronn’s * Thierreich/ Reptilien, vol. vi, Abth. iii. Taf. 107. 
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In Tiliqua this setjoiid branoiiial arch is more extensive, as it 
appears, tlian in Zonar^ts^ aii<l lies obliquely across the first 
branchial arch, though beneath it. The latter arch ends in a 
curled piece of cai^tilage wliich is directed backwards and overlaps 
the third post- mandibular arch. But tlie ]K)sition varies according 
to the degi eeof distortion of the muscles of tlie neck of the reptile. 


Text-fig. IT). 



Tili<xua (fcincoideSi hcwl and ueck. 

Dissected to show three postinaiidibular visceral arches in situ. 

To the left the isolated extremities of the same arches in another individual. 

Br. 1. First branchial arch; J?r.2. Second branchial arch ; H, arch. 


Towards the lower end of the bar is a triangular, projecting, 
“ snag ” (not visible in one of two examples dissected) like that which 
Prof. W. K. Parker has figured in Lacerta, To this projecting 
process is fixed a ligament which is inserted on the free donsal end 
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of the hyoid ai*ch. The ligament thus avoids the first branchial 
under which it lies. It is not surprising to find that Trachydo- 
saurusj so closely allied to TiUquaj also possesses this second 
branchial arch. As in the genera mentioned, the arch is only 
representeti by its upper part, the epibranchial, as Parker termed 
the equivalent cjirtilage in Lacerta. Finally, I have to record 
that tlie bar of cartilage is also found in GerrhAmotua^ a genus 
of whose anatomy I offer some further notes below. In the 
present state of our knowledge it is not possible to state whether 
or not this occuiTence does or does not bear upon the affinities of 
Gerrhonotiis, The cartilage was not so easy to find in this small 
Lizard, where it is slender and delicate, but can l>e detected 
by gently moving in various directions the muscles in its vicinity ; 
tlie stiff* ends of the cartilage thus l)ecome apparent. 

A second feature in the anatomy of Zonurvs to which 1 desire 
to diaw att€*nti()n is the total absence of the gubernacjulum fixing 
the aj)ex of the ventricle to the walls of the pericardium. This 
ligamentous band or thread (it varies in importance in different 
genera) is so usual among the Lacei'tilia as to be cha,i*acteristie of 
that or(h*r of Reptiles, as it is, indeed, of others. I have already 
pointed out that the gubernaculuin cordis is not to be found in 
th(» heart of Varanus nilatlmis and some other species*. It is 
interesting to notice that this absence of the gubernaculuin which 
is universal in the higher Vertebmtes (Aves and Mammalia), as 
well as genenilly in the Ophidia t, is sporadically developed among 
the Lnttertilia. It should also be mentioned that this condition 
of the heaH was found in two examples of Zommis gigantem (the 
third was not examined cul hoc)X ; it is therefore probably chaiuc- 
teristic of the species if not of the genus. 

The Iher of this Liziird is unusual in its form. T^e right lobe 
is prolonged in the usual way over the vena cava. But the left 
lobe, instead of being but slightly divided at the entry of the 
anterior abdominal vein, is deeply bifid thereat §. The whole 
organ is thus markedly trifid posteriorly and is not unsuggestive, 
in apptiaraiice, of the mammalian liver. 

The pancreas displays one noteworthy chamcter. Its general 
form is like that of the majority of Lacertilia. The organ embmces 
the stomach, being found on l)oth sides of it ; the splenic lobe is 
fairly stout and I’eaches the spleen, and there is a piwess of the 
gland extending towards the liver. The peculiarity of the pancreas 
of this Lizard is that diffuse thin mmifying tags of pancreatic 
tissue lie in the mesentery on either side of the splenic lobe of the 
gland with which they are connected. This tendency towards a 
diffuse irregularly shaped thin pancreas is obviously to be com- 
pared with the conditions obtaining in the Chelonia. 

* P. Z. S. 1906, vol, ii. p. 017 footnoto. 

t Perhaps uuivemlly also. In any case the occasional ligament tyinjg^ the apex 
of the heart to the pericardium is rather different (see P. Z. S. 1904, vol. ii. p. 107). 

X I have since found the same absence of the ligament in another example. 

^ I am not quite cei'tain that it is not the right lobe which is thus bifid. It is a 
point difficult to settle. 
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(5) Some new Facts hearing upon the Affinities of 
(Teri’lioHotns. 

This genus of Ijacertilia is sometimes placed in a s})ecia.l family 
of Lacertilia, the (lerrhonothhe. By others (^. j/., Boulenger 
(ladow t) it is relegated to the Angiiidje. The geneml aspect of 
Gerrhonotvs arr^deus is, on the other hand, by no means unlike 
that of the Scinciche ; I am not aware that any notes have ever 
been published upon the visceral anatomy of this Lizard. 1 
venture, therefore, to lay Ix'fore the 8ociety some notes whi(3h a 
1 ecent dissection of more than one example of Oerrhonotns ccerid-eus 
enables me to oiler as a contribution tovvai'ds the determination 
of the systematic position of this genus or representative of a 
family. 

1 have by no means attempted an exhaustive survey of the 
anatomy of this Jjizard. But 1 am able to note down a few facts, 
all of which are of some interest; from the j)oint of view of a 
comparison with other Lacertilia. The structure of the quculrato- 
jugal ligament is one of the characters wliich I carefully examined 
in Oerrho, lotus. 1 find tluit the arrangement and appeai'aiice of 
this ligament is precisely as it is in the genus Gerrhosnurus and 
in the 8kink That is to say, the ligament of this 

genus is very distinctly marked off and of efjual br(*adth through- 
out, nowhere vaguely shading ofl‘ into surrounding tissues. 
Moreover, it is attached on the one hand, of course, to th(» (punbate 
bone and on the other to the bony scales which cover the face in 
this region. It is not inserted on to any bone of the skull. In 
the present state of oin* knowledge it is not possible to comment 
upon this likeness to Gerrhosaiirus and Fumeces as an argument 
in favour of the Skinkoid affinities of Gerrhonotns^ though I have 
thought it woi'th while to record the fact for future compaiison. 
The second feature in the structure to which 1 di aw attention is the 
complete pigmentation of the interior of the body. There is here 
no paler area divided by the oviducal mesentery from a more 
darkly pigmented posterior portion. 

As is now well known §, the umbilical ligament of the Skinks 
is frec[uentl 3 ' a double ligfiment attached to the ventml surface 
of the liver along two parallel lines which become confluent 
anteriorly. I observed nothing of the kind in Gerrhonotus^ where 
tlie umbilical ligament is, tis in most Lizards, a single mesentery. 
In this anatomical fact there is a likeness to Ophiosaurus as well 
ns, of course, to Iguana and other Lizards. In any ciase the Lizai*d 
shows no affinities to the Scincidse. 

The jvancreas and the spleen and their I'elationship to one 
anothei* differ greatly among the Lacertilia, and more than one 
fact in the structure of the two glands is recorded in the present 

* Catalo^e of LizanlH in the Collection of the Britiwli Museum. 

t “ Keptilia,** in * Cambridj^e Natural HiBtory,* p. 638. 

1 P. Z. S. 1906, vol. ii. p. 266. 

§ Beddard, P. Z. S. 1888, p. 102. 
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communication *. In Gerrhonoim the splenic prolongation of the 
j>ancrea8 is present, but it does not reach the spleen at all, though 
extending a good way in the direction of that organ. Among 
the Skinks this pancreatic process towards the spleen is to be 
found, as I have already recorded t, in the genus Tiliqua^ and can 
confirm in all details from a subsequently examined example of 
that genus. 

There is, howevei*, no particular likeness in the structure of the 
pancreas of Gerrh(motu8 to that of Ophiaaurua J. In the latter 
the pancreas consists only of two closely applied lobes which rest 
upon the ventiul surface of the pylorus and small intestine, there 
is no vestige of a splenic lobe §. The spleen of Gerrhonotiis is 
rather peculiar in position. Very generally among the I^icertilia 
this blood -gland is elongated and somewhat bean -shaped in out- 
line, and lies with its long axis jMirallel with the long axis of the 
stomach. In Gerrhmioim the shape is quite normal, but the long 
axis is jierpendicular to the long axis of the stomach. 

The hepatic jtortal system of veins of Gerrhonotiis cmrideus 
vaiied but little in the two specimens dissected. The ventral 
parieto-hepatic veins ninning in tiie umbilical ligament were 
thre(^ in each Lizard. The lii*st two crossed each in their course 
in one specimen, and perhaps in both, though I have no note as 
to this in the second example dissecte<l. The crossing is such 
that the anterior of the two vessels dmws blood fi*om a region of 
the ventral body behind that which is supplied by the posterior 
of the two veins. 

The dorsal parieto-hepatics are either two or three and are 
otherwise quite normal in their position. The arrangement of 
th(? gastro-hepatic veins is interesting in relation to the question 
<^f th(i affinities of the genus Gerrhonotiis, There are either four 
or five of these vessels of somewhat varying calibre armnged close 
together, and thus forming a ladder-like structure lying quite at 
t he a,ntt*rior end of the liver and running to this from the adjacent 
Iwrder of the stomach. There are no gasti’o-hejiatic veins situated 
more posteriorly. The interest atbudiing to this arrangement of 
the vessels is that it is completely jmralleled in Ophisaiirus apus 1 |, 
making allowances for the gimter elongation of the liver in the 
latter snake-like Lizard. 

In Ophisanrm, in fact, there are six of these veins. Now, as a 
rule, the Lacei*tilia have not a gi-eat many sepamte gastro-hejmtic 
vessels. I have myself examined seventl species embracing as 
many genera and find the following facts, some of which I have 

^ Of. pp. 48 & 65. t P. 55. s. 1906, vol. ii. p. 262. 

t In contrikst to this difference in form between the pancreas of genera which 
appear to be allied is the close resemblance in another case which I take this oppor* 
tunity of recording. In both Iguana tuherculata and Liohttmwi magellanieut (I 
owe the specimen to the kindness of my ft'iend Capt. Richard Crawshay). which are 
both Iguaiiida;, but not much alike superficially, the long i^ienic lobe of the pancreas 
just touches the posterior end of the spleen. 

§ See P.Z. S. 1905, vol. ii. p, 475, text^fig. 64 Ang%i$ also lacks the splenic 
lol)e. 

II See P. Z. S. 1905, vol. ii. p. 475, text*fig. 64. 
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already made known in i*ecent eominunicfitions to the Society 
upon the anatomy of these Reptiles. In Iguana tubereulata I 
found in two examples two gastro-hepatic veins, and precisely the 
same arrangement characterised two examples of A7nphibolurus 
harhatus, UromaMix ucanthimtras showed, also in two examples, 
a single vein, which, however, w.as made up of three considerable 
afHuents from the stomach ; these, it will he undei-stood, entered 
the liver as a single vessel. In one of the specimens the third 
attiuent only joined the common trunk formed by the other two 
just before their entrance into the liver. In GerrJwnotm^ Tivpl 
'tKtmhis^ Chamffdeon) l^helsuma, Tarentola^ 1 have recorded, or am 
now able to record, the existence of only one gastro- hepatic vein, 
which however is, as a rule, made up of two affluents. The 
Scincida* form an exception to the general armngement of these 
vessels, and at first sight appear therefore to be near akin in this 
particular to Genhonotus. 

Of TiUqua sciiiooideti I have dissected two exam])les for the 
purixises of the present investigation, and find in both of them 
the following arrangement of the gastro-hepatic veins. There 
aro four of these, w hich appear at first sight to lie accurately side 
by side in th(* gastro-hepatic rnesentoy. A more careful exami- 
nation, however, shows that the stomach is bound to the liver by 
two mesenteries, one above the other, as seen when tlie animal is 
opened along the median ventral line and the visceia exaiiiined 
in an undisturbed comlition. Tlie lower of these, i,e. that wdiich 
lies above in the ordinary })osition adopted in dissection, is the 
gastro-hepatic mesentery found in all Lizards. When this is cut 
through a second mesentery comes into view, which is attached to 
the right side of the liver and to the more dorsal side of the 
stomach. This mesentery exists in other Saurians, but is inserted 
on to the mesogastrium and does not touch the stomach at all. 
Whether this arrangement of the right donsal suspensory ligament 
of the liver has anything to do with the double umbilical ligament 
of the same family of Lizards is not ceiiifiin ; but it is found in 
most but not in all Skinks. I find it in the genus which we are 
now considering, in Seps {Chalcides\ JScincuft, NameceSy and Macro - 
scincfis. It is not to be found in Trachydosaurm rugosas. To 
revert to the g#istro-hepatic veins in Tillgua scimokles^ the most 
posterior of the four veins runs along the right or lower (as seen 
on dissection) gasti'o- hepatic mesenteiy ; in front of it are two 
of the veins which run in the upper or left gastro-hepatic mesen- 
tery (the mesentery present in all Lizards). Finally, there is a 
single vein which is inserted just at the junction anteriorly of the 
lines of attachment of the two mesenteries, to the lower (doi*sal) 
surface of the liver. In Trachydoamirus, which, although a 
member of the family Scincidse, agrees with other Lizards in the 
presence of only one gastro-hepatic mesentery, I find in an 
example dissected only one gastro-hepatic vein, which, as is so 
usual, is formed by two equally sized affluents. I have some 
notes, however, of an example, dissected a good many years ago, 
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in which in addition to this there was another vein further 
forward at the junction of the two dorsal suspensory mesenteries 
of the liver. Mcbcroachictf^s is normal — for a Skink — in the presence 
of two gastro-hepatic mesenteries ; and yet it has only one gastro- 
hepatic vein. This is formed of two eriuisized affluents, and lains 
in the right-hand mesentery, the other being quite anangious. 

Eurneces algen^ienim shows the stiine double series of gastro- 
hepatic veins that are to be found in Tilvjv^a sditcoides. There 
is one vein only in ea.(jh of the two gastro -hepatic ligaments and 
ft. third vein implanted nt the junction of these anteriorly. As 
in Tiliqua^ the medianly situate vein of the three belongs to the 
left-hand ligament. Of an example of Chakides ocellatus, dissected 
by me a good many years ago, I have sketcdies and descriptions 
showing that this species is more like Macroscincus^ than Emneces 
or Tiliqita, For the gastro- hepatic veins are limited to the i*ight- 
hand one of the two gastro- hepatic ligaments, with the usual 
vein which enters the liver at the junction of the two veins. 
There were in tliis individual four of these veins in the right 
ligament. Tt seems, therefore, that the numerous gastro-hepatic 
veins of the genus Gerrhonotm may be regarded as evidence of 
affinity witli the Anguidie, since these veins are, as a rule, not 
numerous among the Lijcei-tilia other than the Ang^iida*, Amphis- 
btenida*, and HatUria^ except among the Scincidfe, where the 
existence of two gastro-hepatic ligaments accounts for the greater 
numl^er of these veins than occurs in the majority of those genera 
with only one gjistro -hepatic ligament. And, in coming to this 
conclusion, it must be fuiiher Imrne in mind that the number of 
gajstro- hepatic veins would appear to be fairly constant, so far as 
the somewhat meagre facts alrtMidy known allow’ us to judge. 
There is but little else in the anatomy of this Lizard, so far as I 
have been able to record the facts, which bears veiw tlLstinctly 
upon its affinities, a conclusion for w^hich the, at present, very 
sniidl knowledge of the l^acertilia is doubtless lai*gely responsible. 
It seems, at any mte, to be the fact that Gerrhomtm exhibits no 
marked features in its organisjition which point to an affinity 
Avith the Scincidfc, except perhaps the condition of the quadrato- 
jugal ligament, wdiich is undoubtedly like that of Eurneces, 


(6) On a Point of Structural Resmihlance l>eMceen Heloderma 
and Vamnus, and on some Spec\fio Characters a/* Varan us. 

Although it is not the prevalent opinion that these two genem 
of Saurians are nearly tillied, there are not wanting anatomical 
resemblances between them ; and, indeed, some of the most recent 
writer’s t on the anatomy of Heloderma have brought together a 

* It i8 perhaps not without interest to notice that in these two genera (Chalcides 
and Mucrosoifumti) the double character of the umbilical ligament is not so marked 
as it is in JSumeoeB and Tiliqua, They have, therefore, at any rate, two anatomical 
featuias in common. 

t Honleuger, P. Z.S. 1891, p. 109 ; Beddard, ibid* 1906, vol. ii. p. 601. 
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good many facts in favour of such an alliance. On the other 
hand, Dr. Shufeldt who has given us a comprehensive sketch of 
the anatomy of Helodermay remarked that his own studies of the 
Varanidte convinced him “of the hict that Helodernia is far 
removed from that group, having very little structuml affinity 
with it.^^ To these })rt})ers cited T)elow, and to others quoted in 
them, reference may be made for the views which have been 
lield with regal’d to the position occupied by the genus lleloderma 
in the system. 

In recently dissecting examples of these two gtmera I have 
noticed two structural features in which the two genein are similar 
and by which they may be diffei*eutiated from any other Lacer- 
tilians whose anatomy is known, so fai* as concei’us tlie points in 
question. The first of these is a featiuo in the anatomy of the 
respiratory organs wdiicli has indeed been desci’ibed in Vamnua 
but not in Helodentui. As to the former genus, Meckel t, 
DiintherJ, and M ilani §, to whose investigations our knowledge 
of the anatomy of the respii-atory organs in the Vaiunidie is 
chiefly due, descril^e a short bmnch given off by the bronchu.s 
shortly after it has entered the lung ; this supplies the lieadward 
extension of the lung which is so w*ell marked in this genus of 
Lizards. It is plainly figured by MilaniH, whose illiistrations^i, 
particularly a diagiuiumstic figure, show that this twig arises in 
front of an aperture in the walls of the intra pulmonary bronchus. 
Some of Milani’s figures** also illustrate another somewhat im- 
portant fact, which is that tlie bronchus until it gives off the biunch 
to which reference has been made does not I’eally lie witliin the 
the lung, but outside of it. The lung in glowing forward hits 
wrapped round the end of the bronchus. Though apparently 
within, this portion of the bronchus is i-eally morphologically 
outside of the lung. The interest attaching to the exac^t rehition- 
ship between tlie bronchus, the lung- tissue, and the first branch 
of the bronchus appears to me to be this : -that this independent 
bmnch arising .so early from tlie bronchus is possibly to be compared 
with the eparfcerial bronchus of the Mamnuilia. This comjiarison 
is not suggested by MOani. In any ciise it is, so far as I am 
awaie, a structure that has not yet been described in any other 
Liicertilian. A precisely com))arable branch of the bronchus 
occurs, however, in Ileloderirui, where its existence is an interesting 
feature of resemblance to Varamts. I cannot find that any of 
the writers ft who have desciibed the lung of HeXoderirm have 
noticed this — to my eyes, very striking — peculiarity of the lung. 
Nor do the illustrations given by them show any signs of the 

* P.Z.S. 1890, p. 233. 

t DeutHcbert Arcb. f. d. Pbys. 1818, Bd. iv. J P. Z, S, 1861, p, 112, 

§ Zool. Jabrb. (Abtb. f. Aiiat.) vii. 1894, p. 581. 

J ioc. cit. Taf. 31. figs. 16-18. 

•if Ijoc, eit. p. 681, fig. R, Taf. 32. figs. 19-21. 

** Especially fig. ^ of pi. 32 of his memoir. 

ft Shufeldt, loc, cit, p. 202 ; Stewart, P. Z. S. 1$91, p. 118 ; Miller, “The Structure 
of the Lung,” Jouni. Morph, viii. 1893, p. 170. 
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epaiterial bronchus in Hdoderma, The length of the bronclii 
and the complicated structure of the lungs themselves have, 
however, been remarked upon, and in these matters Heloderma 
also agrees with Varanna. The figure (text-fig. 16) shows tlie 
commencement of the lungs in Heloderma smpectam as seen 
from the dorsal aspect. The long headward prolongation of 
each lung, not perhaps sufficiently emphasised in Dr. Shufeldt’s 
figure of these organs, is very reminiscent of Varanus, The 
rings of the trachea are, as coiTectly stated by Shufeldt, in- 
complete in the dorsal median line. The bronchi are described 
by the wvme writer as “ unusually long ; but it is not clear from 

Text-fig. 16. 



A portion of the trachea, the bronclii, and the up^r imrts of the lungs of 
Helodermaf from the dorsal side. 

The left lung cut open to show the course of the bronchus within it. 

the description given, as Prof. Stewart* has pointed out, that this 
great length does not apply to the iutmpulmomiry }>ortion of 
the bi'onchus. My own measurements of the length of the 
bronchus up to the place at which it enters the lung agree with 
tluKse of Prof. Stewart in the case of Heloderma horridum. I 
find this length, in fact, to be fis nearly as possible 13 mm. To 
be alwolutely exjict is impossible, on account of the, pliability of 
the bronclual rings and interspaces. The brpnchi of Helodenrm 
lire therefore shoxiier than those of Varanm (text-figs. 18 & 19, 

♦ P.Z.S. X891, p. 120, 
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pp. 65, 66), and not very iinieli longer than those of a similarly- 
sized Igmma tuherculata. Genenilly speaking, it is undou})tedly 
correct to deseribe the LtiCertilia as possessing short bronchi, to 
which ride, indeed, Varanm oilers the only very marked exception. 
The relations of the bronchi to the lungs are not shown in 
Hhufeldt’s figure*, wliere the heai*t obscures the sanie, and are 
wrongly shown in the figure of Miller t. Tlie latter author is 
wu-ong (unless, indeed, tlie lungs of Ifelodey^nut Htispectnm, examined 
by myself, are aliuormnl) in not indicating, in the figure referred to, 
a consj)icuous l>ranch of the bronchus developed ecpially on lx>th 
sides of the l)ody. When the ti'judiea. divides, tlie dorsal median 
fibrous wall lying between the disjunct ends of the tracheal 
semirings is continued down each bronchus. As Dr. Shufeldt has 
remarkeil, the (^alilne of each bronchus is not far short of that of 
the trachea itself. They are, in fact, jiarticularly wide. The ends 
of the broncliial semirings are, of course, visibk* on either side of 
the lULMliaii fibrous tract. The bronchus .‘ijiproaches the lung and 
becomes adherent to its mesial side and lains down in contact with 
it for some distance until it finally enters the lung. At the j)oint 
of contact the ujiper (‘luls of the semirings, /. e. those lying 
headwards, cease to be paralhd with the low'er (uids and diverge 
liead wards. T1 le dorsal membra nous space ceases, and the simiirings 
in that section of the broncluis w hich is closely applied to the lung 
embrace the lung. There is, in fact, a branching of the bronchus, 
and this short branch may be seen to be lined by cartilaginous 
semirings for a short distance into the interior of the lung. This is 
not the case with the following apertures of communication between 
the bronchus ami the lung. 1 cannot but think that this branch 
is compai-cible to that already referred to in Varan hs. It is 
further not without importance to notice that this eparteritd 
bronchus” in Jleloderma is not serially comparable to the apertures 
w hich place the cavity of the bronchus into communication with 
the interior of the lung ami which follow^ it. For the lattei* are 
more ^•entl•^ll in position, as is plainly to l>e seen in the accom jianying 
figure (text-fig. 16). The “eparterial bronchus” is more dorsal 
and is, in fact, lateral wdth reference to the main stem of the 
bronchus. 

The figure (text-fig. 1 6) which illustrates the branching of the 
bronchus before entering the lungs also shows on the left side 
the interior of the lung :is seen when the bronchus is slit up after 
it has given off the branch referred to. 1 have thought it w’oi’t.h 
while to introduce this view of the lung of Ihloderma^ since the 
figure given by Miller J does not appear to me to represent quite 
accurately the mode of communication between the interior of 
the bronchus and the lung-substance, nor does he indicate the 
adherence of the bi*onchus to the lung for a considemble distance 
before entrance. He does, however, illustrate the important fact 


* IjOC. cit, pi. XVI. fip. 3. 
X IjOC. cit. 1)1, vii. fig. 6. 


t Jouni. Morph. 1898, pi. vii. fig. 6. 
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that the bronchus tmverses a considerable distance within the 
lung before it disappears. My own illustnition will show that 
the semiiings of the bronchus are complete foi- a consideiable 
distance, and perfectly easily 1 ‘ecogni sable, since they show no 
particular differences from the semirings in the extrapuhiionary 
region of the bronchus. The bronchus communicates with the 
lung by copious apertures, which are not situated in the region 
of the bronchus coiTesponding to the fibrous band which unites 
the tips of the semirings in the extrapulmonaiy region of the 
lung ; these apertures would seem to l:>e rather Iweaks in 
(ioutinuity of the semirings themselves. Their disposition is 
thus reininiscent of th<‘ way in which the rudimentary lung of 
certain Hnakes arises from the bronchus. There is a.simple liole 
in the bronchus which leads into the lung in the case of those 
Snakes. 

In a. papei* cominiuiicated to this Society a good many years 
since* I described tlie complicated branching of the cystic duct 
and its anastomosis with the hepatic duct in Varanm salvator, 
] ha\‘e since tlien discovei'od that the mme network, comparable 
1^) that whicli is found so genc‘i*ally among the Ophidia, occurs 
also in V, gonldil, though it is in that species rather less developed 
than in salmtor. Quite recently I have dissected out the 1 file- 
ducts in 1^ niloiiciiSy of which species I have liad the oppoituuity 
of (*xa mining several veiy sm.all examples preserved in spirit. 
J had one of these injected from the gall-bladder, and the injection 
(chrome- yellow rubbed up in olive-oil) nin readily along the 
l)raiu*lies of the cystic and hepatic ducts. The accompanying figure 
(text-fig. 17, p. 64) is fairly accurate (hut 1 fear not absolutely 
so) as regards the network, whieli, ns will be seen, is much like 
that of r. Salvator^ hut perhaps not tjuite so eomplicateil. More- 
over, wlieii once the liepatic and cystic ducts have left tlie surface 
of the gall-bladder there are apparently no further anastomoses 
l>etwGen them, as there are — though to a limited extent — in 
r, Salvator. On the other hand, there are some species of Yaranvs 
in which there is no network foimed by the bile-ducts on their 
emergence from the gall-bladder (as is also found among the 
Ophidia). To some of these I have referml in my communication 
just (juoted. I have since carefully examined Varanm exautJie- 
maticaSy and find that the cystic duct emerges as, and continues 
to 1 ) 0 , a simple duct throughout. The same is the case with 
V. griseas. It is not wise perhaps to generalise on these few 
dabi ; hut so far as the facts go they Jigree with an important 
external chameter by which tlie species referred to may be 
grouped. In V. salvaior^ V. goitldiiy and V. niloticm the nostril is 
a. circular aperture, while in the other species mentioned it is 
obliquely placed and slit-like. 

In all the species of Varamis that liave been referred to in the 

* P. Z. S. 1888, p. 106. The illastrativ© figui’e (fig, 4, p, 106) has been copied in 
Gegeiibaur’s ‘ Vergl. Anat. Wirbelth.* 
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present communication the pancreas is a solid bfxly, as shown in 
the figure of that of F, nilotwiis (text-fig. 17). In all of them a 

Text-fig. 17. 



Pancreas, gall-bladder, Ac. of Varamis nUotiruSf to show the course of 
the bile-ducts. 

g.h. Gall-bkddcr ; h.d. Hepatic ducts ; L, Liver; O. Orifiw* of conjoined bile-ducts ; 
P. Pancreas ; P.e. Portal vein. 

very slender splenic lobe arises near to the anterior end of the 
pancreas and ptisses to the spleen*. The species, however, show 

* In Taranm exanthematious the end of the Hpleiiic not merely touches, but 
enwraps and is enwrapped by the spleen. This intimate relation between the 
spleen and the pancreas recalls a similar close association occasionally found among 
the Ophidia. 
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certain differences among themselves in the position of the 
duodenum with reference to the pancreas. In F. nUotims the 
pancreas is sepamted by a considerable tract of mesentery from 
the duodenum, which results in the exposure of a long pancreatic 
duct.. The same is the case with F. oceUatus, On the other hand, 
in F. grieem and F. exanthematicii^ the end of the pancreas 
touches the duodenum close to the point of entrance of the 
pancreatic and bile ducts, and there is therefore no great length of 
pancreatic duct. 

Text-fig. 18. 



LungM of Varanvs escanthematicut. 

Bronclii opened to sliow exit of " eparterial bronchi ” close to pulmonary 
artery (P.a.). 


In his figures of the lung of several species of Varanus^ Milaui 
has pointed out cei'tain diffoi-ences which distinguish them. Thus 
the lungs of F. hengalen^ are lol)ed externally in a fashion which 
is not to be found in the other species which are described. In 
examining, for the purposes of the present communication, th^ 
lungs of several species of Varamia, I have observed two small 
points of difference between the lungs of certain species which are 
not refeti'ed to by Milani. Of these both involve an asymmetry 
Proc. Zoon. Soc.— 1907, No. V. 5 
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or symmetry of the lungs and the windpipe fis the case may be, 
not, indeed, in point of length, which is a common feature among 
Lizards and one of the most obvious fejitin‘es in which they 
approach the Snakes. This asymmetry, when it occurs, affects 
the i^osition of the “ eparterial bronchus” and the ventnil forward 
projection of the lung between the bronchi. In Varamts griseus 
(text- fig. 19) the left lung, as well as tlie right lung, sends forward 
towards the bifurcation of tlie bronchi a thin diverbiculum, which 
has an entire cavity not divided by any meshwork and seems to 
be coinpaiutively un vascular. This can readily be lifted up and is 
seen to be not attached to the bronclius of the lung of which it 
is an outgrowtli. 

Text-fig. 19. 



Lungs of Vamnus ffrheus. Details as in text-fig. 18. 


8o far, therefore, the lungs are symmetrical. But the origin of 
the eparterial bronchus is not symmetrical. On the right side 
this branch arises from the bronchus at a distance of 27 mm. from 
the point of bifurcation of the bronchi ; in the case of the left 
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lung this distance was only 21 mm. A second specimen showed 
precisely the same relations in all these points of structure* 
Contrasted with this (compare text-figs. 18, 19) are the different 
conditions observable in Varanus emwthematicm. In the latter 
species (text-fig. 18, p. 65) the two branches of the bronchi were 
exactly symmetrical and each was situate 33 mm. from the bifurca- 
tion of the bronchi. Only the right lung gave oft’ a forwardly 
directed lolie situated on the inner side of its bronchus. There was 
nothing to correspond in the left lung. I have not been able to 
compare thase conditions with those of many other species of 
Varanua, But in both T. ocellatm and F. uiloticm there was 
pi’ecisely the same asymmetry in the relative positions of the 
bninch of the bronchus, which in all cases lies behind the aorta of 
its side. 


Savirnary of more important new Facts cmitahied in this 
Communication^ 

In view of the fact that very few genein and species of 
Jwificertilia have been studied anatomictdly, it is a little difficult at 
present to difierentiate Imtweeu more and less iinpoitant structural 
details as evidence of affinities between different genera. The 
following resume, therefore, w’ill be necessarily only an attempt to 
lay stress upon w’hat ap|)ear at present to be the more impoilant 
new fa(jts which 1 have set foitli in this communication. 

(1) The patwreas in the Lacertilia, as already known, differs in 
diftemit geneiu. I have iwlded to the existing knowledge some 
new fjicts with regard to genera and species not examined V)y 
others. It appears from this that the chief variability in the 
pancreas consists in the presence or absence of a splenic lol)e and 
in the relations of the latter to the 8[)leen. The elassificatory 
importance of the facts does not appeju’ to be great ; since, though 
tlu; Jguanoids, Jijnana and Liolcemus, are like each other in the 
1 ‘elations between the splenic lolx^ of the pancreas and the spleen, 
we find in Varanm an<l Chammkon tlifterences between different 
species in these i>oints. The pancrais is neiirly always a com|mct 
gland ; but not so in Zouuras. 

(2) The valuations in the structure of the viscera among the 
Chamseleons concern principally the projK)i*tions between the two 
lobes of the liver, the form of the diverticula of the lungs and the 
absence or presence of these, the degree of pigmentation of 
the body-cavity, and the degree of coiling of the intestines. 

(3) The variations in the structure of the viscera in the 
different species of Varanns concern pnncipally the presence or 
absence of a bile-duct network and ceiiain minute differences in 
tlie lungs. It seems possible that those species with a roun<l 
nostril are distinguished from those with an oblhpie slit-like 
nostril by the possession of this netwoi*k. 

(4) The simplicity of structure which is often associated with 
small-sized forms as cx^mpared with their allies of lai*ger size is 

5 * 
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well seen in the two small species of ChamsBleona# viz. Ch. 

and C9l. tmiiohrcmhm, where the lungs have no divertieula and 

the intestinal tract is nearly straight. 

(5) The very general presemje of a gul>ernacuhim cordis among 
the Laceitilia renders its al)sence in Zonurua a matter worthy of 
comment. 

(6) The most important fact, perha{)s, which I have been able 
to ascertain is the persistence in sevenil genera of Laeertilia 
of considertible remains of the fourth visceral arch (second 
branchial). This is a fair-sized bar of cartilage which does not 
make any connection vrith the copula below. The existence of 
this arch has, however, been i‘ecorded in the adult Lacaria by the 
late W. K. Parker. 

(7) The two genera Yarmms and HeXoderma (which are quite 
remote from each other in some structural fc^turesj figree with 
each other in that each bronchus is adherent to its lung foi- 
some little distance before it enters it, and emits a short bmnch to 
the upper end of the lung before it becomes confluent with 
the lung. 

(8) It is interesting to note the double gastro - hepatic* 
membrane in certain Scincidie, which is associated with a 
correspondingly double set of gastro-hepatic veins, a-s distinctive 
of that family, though not universal. 


4. A List of Moths of the Family Pyralid(t> collected by 
A. E. Pratt in British New Guinea in 1902-3, with 
Descriptions of new Species. By Geokge H. Kenrick, 

F.Z.S. 

[R43c«ived Decembor 8, 1906.J 
(Plates 111. (k IV.*) 

This collection was made under circumstances mentioned by 
Mr. Pratt in his book * Two Yeais among New Guinea Cannibals,’ 
published in 1906, and beyond the fact that most of the speci- 
mens were taken at light very little information can be given. 

The country in which the collections were made appears in 
some of its characters to resemble Darjiling : there are the same 
precipitous lidges wiUir narrow valleys between, all with a back- 
ground of snowy mountains of great elevation, and everywhere 
there is much dense forest. The climate, with its abundant rain 
in the wet season and brisk air in the dry season, is also similar, 
while an abundant lepidopterous fauna completes the resemblance. 

Although most of the insects were taken at light, m mos^, cases 
females were well represented and the 
extr^ely good. 

* For ^ the Plates, see p. 87. 
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Subfam. Soh<enobiixa3. 

1. CiRRHOCHRISTA iETHERIALIS Led. 

2. C. PULCIIELLALIS Led, 

3. C. FIQUIIATALIS Wlk. 

4. C. OArONALIS Swiiih. 

Monodonta, gen. n. 

Palpi porrect, more than length of head, parallel, clothed with 
hairs, but very thin; antonna‘ simple ; patagia shorter than thorax. 
Venation of fore wing : veins 2 and 3 before end of cell, 4 and 5 
from end of cell, 6 anti 7 from end of cell, ciiiwed and nearly 
pfirallel, 9 and 10 from cell. Hind wing ; cell rather short ; veins 
2 and 3 before end of ctdl, 4 and 5 from end of cell, 6 from upper 
anglt*, 7 anastomosing with 8 halfway between end of cell and 
end of uing; costa slightly curved; hind margin convex, rounded 
at angle. 

I'ype, J/. pfiasalift. 

5. Monodonta passalis, sp. n. (Plate IV.) 

Hcatl, legs, thorax, ami |Mitagia dark brown, abdomen rather 
})aler. Pore wing ]>nle brow'ii inclined to purplish, an oblique 
tlark line at one-lifth of the length of tlie wing, followed by a 
much darker ]K)rtion outwartlly bounded by a curved dark line 
ileeply uotxdietl near angle of wing, this is followetl by a pale 
ochreous shade. Hind wing pale ochreous at base, shading into 
darkei* towartls the margin and having an imlenteil dark line 
.similar to that of tlie fore wing; fringes tiarker, 

Ex}>. bO mm. 

JJab. Kebea, (»ne s))ecim(‘n. 

Subfam. PHYrrnx.E. 

6. PuYCITA DINAWA, sp. 11 . (Plate 111.) 

Head, legs, })alpi, and liody ochreous, tiarker above. Fore 
wing marbhsl with jmrple, gi’een ami gold, the luised scales 
beyoiul the cell darker ; a curved {xistmedian line tlark margined 
with paler. Hind wing plain purplish gi’ey. Fringes of fore wing 
purple ; fiinges of hind wing pder. 

Exp. 24 mm. 

Hah, Dinawa, four specimens. 

7. Etiella fuscalis, sp, n. (Plate III.) 

Head, legs, pjrlpi, ami Ixaly biNiwa with numerous pinkish hairs. 
Fore wing pinkish brown, a darker bi*own mark two-thirds along 
the inner margin edged on either side with paler ; fringes dull 
pink. Hind wing smoky grey ; fringes same colour. 

Exp. 28 mm. 

JJah, Dinawa and Ketoi, four specimens, 

8. Hypsipyla robusta Moore. 
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Siibfam. Epipaschiin^. 

9. Maoalla (EXochroa Hmpsn. 

10. M. riCTA WaiT, 

11. M. NYCTICIIROALIS Hnipsii. 

12. M. SEMIXIVEA Wlk. 

18. M. MARGARITA Jiutl. 

14. M. i/XiPrxcTALis, sp. n. (Plate III.) 

Head, legs, pal[)i, Jiiid antenna* oelireons, tarsi barred with 
darker. Fore wing reddish ochreous, with wavy antemediaii and 
postmedian lines dark brown, betwet*!! them is a Idack spot very 
near costa ; the outer third of the wing is Iwown and there is a 
marginal row^ of black dots. Himl wiiig much paler, with similar 
marginal row of black dots and a faint curved median line. 
Fringes atnple, shining brown. 

Exp. 28 mm. 

//«/). Dinawa, one specimen. 

15. M. GARADIUMFORMIS, Sp. n. (J^late III.) 

Head, antenna*, palpi, and legs ochreous, tarsi darker ; thonix, 
patagia, and fringes all of the same coloui*. Fore wing ochreous, 
with curved and rounded postmedia n line paler but outwardly 
margined wnth darkei* ; on the costa are three t^uidistant badly 
defined, slightly darker markings ; from the middle of the base 
of the wing is a rngged darker streak, and this becomes stronger 
as it approaches the postmedian line near the end of which is 
a dagger-like marking. Hind wing uniformly ochreous. 

Exp. 32 mm. 

jffab, Dinawa and Ekeikei. 

16. M. POMALis, sp. n. (Plate III.) 

Head, thoinx, j)alpi, and processes pfile gieen, tibhe bailed 
wdth pale green and blown ; eyes black with a network of bufi* ; 
abdomen gioen above, buff’ below. Fore wing apple-green with 
irregular markings of dark chestnut ; a transverse band at one- 
thinl length of wing, an irregular divided blotch on inner margin 
reaching nearly to the angle, and a square-shaped blotch on costa 
near, but not at, the tip of the wdng ; a dark spot at end of cell. 
Hind wing pale brown ; fringes paler. 

Exp. 24-26 mm. 

I/ab, Dinaw’a. 

17. M. cuRTULALis, sp. 11 . (Plate III.) 

Head, antenna?, palpi, and legs pinkish buff, tarsi ringed witli 
darker. Fore wing wainscot-colour with a conspicuous chocolate 



1907-] PROM BBITIflH NEW GXTIirBA* 71 

tip; three dots on costa before this mark and a dot at end of 
cell. Hind wing pale clouded on margin with smoky* 

Exp. 23-26 mm. 

Hah, Dinawa. 

18. M. APiCALis, sp. n. (Plate III.) 

Head, anteunse, and palpi chestnut, thorax and abdomen the 
same with a few grey hairs ; patagia paler. Fore wing ; ground- 
colour chestnut, but the band, which is conspicuously white, is 
extended in spme specimens in a tooth into the hind margin while 
on the other side it produces a basal blotch. Hind wing fuscous 
edged with darker. Fringes of both wings pale chestnut. 

Exp. 30-34 mm. 

Hah, Kebea, Dinawa, Ralxmni, Ekeikei. 

19. M. TENEBROSALTS, Hp. 11. 

Head, legs, paljji, and antennai ochreous ; alxiomen grey, with 
dark tmnsvei*se band on second segment. Fore wing ochreous with 
basiil and apie^il blotcli ; the band l)egins near the base with a dark 
inteiTUpted line, it is twice as wide on costa as on inner margin 
and the extenor boundary is an oblique angiilated dark line; the 
interior of the band is reddish ochreous with a dark dot at end 
of cell. Hind wing smoky. Fringes of l)oth wings ochreous. 

Exp. 32-36 mm. 

Hah, Kebea, Ekeikei, I3al)0uni. 

20. M. PERDENTALIS, Sp. 11 , (Plate III.) 

Head, legs, palpi, and antennfp pinkish ; thomx, patagia, and 
abdomen ochreous grey, with a slight chestnut band on second 
segment. Fore wing ochreous grey with dark lines and chestnut 
patches, basal blotch gi-ey ; band veiy irregular, bounded on 
inner side by an oblique dark imgulated line, on outer side by a 
strongly marked line, very narrow on inner margin but occupying 
about one-third of costa and mostly chestnut ; beyond the band 
is a dai’ker cloud towaixls apex ; there is also a dark central dot. 
King wing smoky with darker veins, mther paler towards the 
base. Fringes of both wings jmle gi'ey. 

Exp. 30 mm. 

Hah, Dinawa, Kebea. 

21. M. PORPHYREAUS, sp, 11 . (Plate HI.) 

Head, legs, palpi, and antennfe pinkish ochreous ; thorax grey 
to reddish. Fore wing mostly dark brown, with whitish and 
grey interrupted transverse bands; the m^ian band is very 
indistinct but its outer boundary is marked by a paler narrow 
angulated band with a tooth in the middle ; there is a row of 
subterminal dark spots. Hind wing straw-colour with darker 
margin. Fringes of both wings pale. 

Exp. 34-36 mm. 

jSTaJ. Ekeikei, Kebea, Dinawa. 
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All the species of MacaUa enumemted above exhibit considerable 
colour variation and in most cases a (?ertain amount of sexual varia- 
tion as well. It is quite possible that when they are better known 
some may prove to be varieties ; on the other hand, it is also 
possible that some now treated as varieties may turn out to be 
veiitable species, 

22. POLYLOPHOTA BARHAROSSA Hnipsil. 

23. P. TRUNCALis, sp. n. (Plate 111.) 

Top of head, antenine, palpi, le^s, and thorax pale buff with 
some black hairs ; patogia black. Fore wing buft* with a darker 
cloud near the angle and an interrupted subterminal double line; 
a subtriangiilar dark mark extends from neai* the base along the 
costa gradually thinning out; in the midst of this is the tinnsverse 
brush of raisc^l scales nearly black. Hind wing reddish with 
dense rufous hairs near body. Fringe of fore wing very dark ; 
fringe of hind wing i eddish. Tibite of hind legs clothed with 
rufous hairs. 

Exp. 38 mm. 

Hah, Dinawa. 

24. LorASTRA C'ASTANEALIS, sp. u. (Plate 111.) 

Head, legs, antenme, and palpi ))ale chestnut ; tarsi ringed 
with darker ; thorax and pategia chestnut, abdomen paler. Foi'o 
wing chestnut, the first third suffused with grey neai* the inner 
margin, after this comes a dark transverse angulated line forming 
the inner Ixjundary of the band, the outer boundary of which is 
a curved pale transverse line ; at the angle of the wing is a 
(;on.spicuous grey elliptical blotcdi. Hind wing giey ; fringes paler. 

Exp. 36 mm. 

IM), Dinawa. 

25. STERicrrA sporeta Turn. 

26. S. HARHALDUSALIS Wlk. 

27. 8. PRASTNA WaiT. 

28. S. DiviTALis Guen. 

29. 8. FLAMMEALis, sp. 11 . (Plate III.) 

Head and palpi greenish, antennae and legs pink, tarsi Imrred 
with darker, thorax and process greenish ; body pinkish. Fore 
wing : ground-colour dark olive-brown ; at one-third distance 
along the costa is a broad transvei'se band and at one half a 
distinct angulated but nan’ower band ; these markings and a 
portion of the wing near the hind mai'gin are of pale olive-green. 
Hind wing rich golden orange. Fringes of both wdngs orange- 
pink. 

Exp. 26 mm. 

Hah, Ekeikei, one specimen. 
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30. S. coKNucALis, sp. n, (Plate III.) 

Head, antennae, legs, and thorax rufous buff. Fore wing 
huff with darker and lighter lines and dots ; on the costa a dark 
mark at base and another at one- third length of wing, smaller 
dots at one half and two-thiids, a cloud at the tip ; a wavy 
subterminal line <lark edged with lighter ; a dark dot on inner 
margin neai* body. Hind wing buff, with a dark wavy line edged 
with lighter and dark central spot; fringes buff spotted with 
<larker. 

Exp. 22 mm* 

Hah, Dinawa. 

31. S. SUBVIRIDALJS, sp. 11 . (Plate III.) 

Head, legs, thomx, abdomen, palpi, and the long pi*ocesses 
which extend to the back of the thorax, buff. Fore wing dull 
brown, with two transverse pile greenish bands pamllel to hind 
margin, the first at one-half and the second at two-thmls length 
of wing ; below the cell these bands run into a large patch of the 
fsiime colour which continues along two-thirds of inner margin 
and projects a little beyond the second transverse band. Hind 
wing dull brown ; fringes same colour. 

Exp. 28 mm. 

Hah, Kebea, Dinawa, Babouni. 

32. Orthacm vitialis Wlk. 

33. O. POLYCHROALis, sp. n. (Plate III.) 

Head, antennsp, legs and thorax chestnut inclining to pink ; 
abdomen rather paler, with no band on second segment. Fore wing 
gieenish with chestnut })a-tches ; bisal blotch mingled olive and 
chestnut, wdth raised scales in longitudinal dark line, then a vertical 
line edged outwardly with white ; the band is badly defined but 
there? is an angulated thin line forming the external boundary ; 
t he remainder of the wung is greenisli white, wdth a chestnut 
apical patch. Hind wing pale buff Fringes of both wings pale ; 
underside of costa of lx)th wings broadly re<l. 

Exp. 30 mm. 

Hah, ]3inawa. 

34. O. onioNALis, sp, n. (Pkte III.) 

Palpi simple in both sexes, reaching veHex of head ; antennae of 
nmie ciliated and with a pixxjess consisting of an immense tuft of 
scales reaching over |)art of thomx ; in the female this is very 
small. 

Head, |)alpi, antennie, and legs pinkish buff, legs ringed with paler 
at the joints; thomx, patagia, and process greenish; abdomen 
greyish ochieous. Fore wing : ^und-colour dark olive-brown, 
basal (>atch with laised scales both light and dark followed by an 
obli(|ue narrow wliite bind, then follows the main band, in some 
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specimens suffused with white and bounded by a curved paler 
line after which is a darker cloud. Hind wing fuscous ; fringes 
of both wings paler. 

Exp. 38-39 mm. 

Hah, Ekeikei, Babouui, Kebea, Dinawa. 

35. Orthaga ftjscofascialis, sp. u. (Plate III.) 

Antennae of male (dliated, with process roughly scaled and 
rea^ehing thorax ; female without process. 

Head, palpi, aiitenmv, legs, and top of thorax ochreous; tlie 
male has a dark collar to thorax, absent in the female ; alxlomen 
ochreous. Fore wing : ground-colour fuscous; a dark basal blotch 
occupies one-third of the wing; the band is bounded on the 
inner side by a narrow vertical white band, this is followed by 
pale ochreous with dark dots on the costa and is bounded out- 
wardly by a dark wavy interrupted line ; the remainder of wing 
of the gi'ound-colour with a row of subterminal triangular dots. 
Hind wind fuscous ; fringes paler. In some specimens the band 
is suffused with chestnut. 

Exp. 26-30 mm. 

Hah, Dinawa find Kebcji. 

36. O. cxjLUMBALis, sp. 11 . (Plate III.) 

Head, legs, antennfe, thomx, and body dove-colour ; legs ringed 
with black. Fore wing dove-colour, on costa, at base a triangular 
black pitch, the fipex of which reaches the inner margin as t\ 
thick black line and forms the inside vertical boundary of tlie 
band; the baud itself is dove-colour, but there is a, thin curved 
black line pirallel with inside boundary and an irregular black 
patch on vein 2 ; the outer bouiulary of the band is a curved 
thick black line, and beyond this on the costa is an anteapical 
black patch. Himl wing dove-colour ; fringes paler. Undei’side 
smoky with whitish dots on costa. 

Distinct from seminivea in absence of white thorax and black 
collar. 

Exp. 36 mm. 

Hah, Kebea, one specimen. 

37. Termioptycua cyanopa Meyr. 

8ubfam. Endotricihx.e. 

38. Endotricha albicilia Hmpsn. 

39. E. PERSicoPA Meyr. 

40. OoTACHENA TRIVITRALIS Hmpsn. 

41. C. ALUENSIS Butl. 
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Tipuliforma, gen. n. 

Fore wing : vein 2 present ; veins 3, 4, 5 from lower end of 
cell ; veins 6, 7 irom upper end of cell ; vein 7 parallel and close 
to 8 for one-third of its length, then turning down ; vein 9 from 
middle of cell. Hind wing : veins 7 and 8 anastomosing. Proboscis 
well tleveloi)ed ; palpi upturned reaching vertex of head, densely 
clothed with hairs ; antennie simple, threo-quai-ters of the length 
of fore wing. Abdomen pi’ojecting for half its length beyond 
hind wing ; legs long and slender, with small spurs on the tibiae ; 
fore tarsi somewhat hairy. Fore wing long and narrow ; hind 
wing subquadrate. 

42. T. TiiiANGULALis, sp. 11 . (Plate III.) 

Thorax, head, and palpi grey ; jiatagia whitish ; underside 
quite white; aMomen gi*ey above, white beneath, tuft white; 
eyes very prominent. Fore wing dark smoky-grey shot with 
reddish; (!Osta narrowly buff for two-thirds of wing; a small basal 
spot white, followed by three other white dots along the costa ; 
the inner margin with a nan'ow pale stieak expinding into n 
quadrangidar blotch at the angle. Hind wing white ; a maiginal 
dark Imnd tapering fi*om apex of wing and interrupted by a t(x>th 
in the middh?. Fringes of both wings dark at apex and white at 
angle. 

Exp. 36 mm. 

/fab» Dinawn. 


iSubfain. Pyralix.v.. 

43. ViTESSA suiiAOEVA Moore. 

44. Y. ZEMiRA Cram. 

45. V. GRISEATA, sp. n. (Plate HI.) 

Hejid, thomx, and patagia pale orange, with four black dots 
across the front of thorax ; abdomen black ringe<l with yellow ; 
pvlpi black. Fore wing pale gi*eenish grey ; veins near the hind 
margin tinged with black ; a voi^tical metallic blue streak across 
the base of the wdng and the sjiace between thi.> and the lx)dy 
dull orange, with one blue spot and a blue oblique streak below 
it ; fringes same colour its fore wing. Hind wing black ; fringes 
paler. 

Exp. c? 51 mm., J 66 mm. 

Uah. Dinawa. 

46. Hypsopygia postflava Hmpsn. 

47. Sacada inordihata Wlk. 

48. S. NiOROPUNCTATA Hmpsu, 
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Sllbfam. HYDROCAMPINiE. 

49. Cymoriza ustalis Wlk. 

50. Aulacodes plicatalis Wlk. 

51. A. goniophoralis Hinpsn. 

52. A. acroperaus H)ui)sn. 

5H. A. DiopsALis Hinpsn. 

54. A. trichoceralis Hinpsn. 

55. A. LUNALis, sp. 11 . (Plate IJI.) 

Head, tliorax, and pata^ia buft*; lirst segment of abdomen brown 
followed by a pale band, the remainder golden. Fore wing dark 
brown ; a pale brown strijie runs from the body and reaches the 
costii about mi<lway ; it is then continued as a fine line along 
the costa to the apex; along the inner margin is a whitish 
stripe with an angulated upward projection towards the middle 
of the wing ; on the disc is a crescent-shaped white mark and 
this is followetl by a white subterminal line with an orange band 
beyond ; fi'inges jiale. Hind wing ; the base for ainiut one- third 
of the wing is white, the remainder orange; on the margin are 
four black <lots, tlie two exterior having wdiite spots above them ; 
in the middle of the wing are two black lines nearly pamllel to 
hind maigin. 

Exp. 20 mm. 

Hah, Diiiawa. 

56. A. PURPUREATJS, sp. 11 . (Plate 111.) 

Head, thoi*ax, and abdomen puiplisli grey ; fore legs pile linged 
with dark. Fore wing purplish grey with orange markings ; a 
curved iiTegular band beginning on the inner margin and joining 
an orange band along the hind margin which is pre(;ede<l by a 
silvery band ; nearer the base is a dusky orange patch followed 
by a crescent of purple and then a long triangulai* mark of orange. 
Hind wing purplish grey at base, with a broad median Irniid 
followed by a darker band, and finally by a narrow orange marginal 
band in the middle of which ai*e seven silver- studded black spots ; 
fringes paler. 

Exp. 25 mm. 

TMt, Dinawa. 

57. A. BiPUNXTALis, sp. n. (Plate HI.) 

Head pale brown, thorax and first segment of abdomen dark 
brown, followed by a slightly paler band ; legs pale ringed with 
dark brown. Fore wing dark brown ; with a white streak fading 
into buflf on the inner margin ; a white subterminal line followed 
by an omnge band ; fringes yellow. Hind wing : basal third 
white, remainder orange, with a short white band bordered with 
dark near the angle and a dark line parallel to the firet but nearer 
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to the base of wing ; three black dots on the hind margin, two of 
which have white dots above them. 

Exp. 23 mm. 

Rah, Dinawa. 

58. Pabthenodes rectangulalis, sp. n. (Plate TV.) 

Head, legs, palpi, and patagia white ; tliorax black above? ; 
autennee and abdomen dark brown. Fore wing : costa straight, 
hind margin nearly at i*ight angles for half the width of wing, 
then slightly oblique to angle of wing ; ground-colour white, with 
black border to hin<l margin and a {)arallel transveiTse narrow 
band at one- third of wing ; from where this meets the inner 
margin is a narrow oblique red band to base of costa ; from the 
lower end of black line on tlie hind margin is a double red oblique 
streak reaching (;osta and extending to middle of wing, becoming 
smoky on rea(;hing the inner margin. Hind wing: b^e and hind 
margin white, followed by a smoky Imnd, becoming red nearer 
the body and conbiining three white specks, slightly angulated. 
Fringes white. 

A very striking species both in form and colour. 

Exp. 24-30 mm. 

Hah. Ekeikei, Dinawa. 

59. Talanoa tolijmnialis Wlk. 

60. BrADIXA 1MPRESALI8 L(h1. 

61. B. melanoperas Hmpsn. 

62. B. OLAUCiXALis Hmpsn. 

63. Orpiixophaxes euceralis Wlk. 

64. CoPTOBAsrs mesopsectralis Hiiipsn. 

65. DRACyfiXURA ALBOXIORALIS HlUpsil. 

66. D. HOROCHROA Meyr. 

67. D. TORRiDALis, sp. 11 , (Plate III.) 

Hmd and thomx fuscous; alKlomen and posterior half of 
patagia pale buff, hist three segments of abdomen fuscous ; tuft 
buff; legs and underside wliite. Fore wing fuscous shot witli 
purple, a dark centml spot and a tmnsverse dark mark at end of 
cell ; beyond this is a curved thin dark line ; fiinges paler. Hind 
wing yellowish, the extreme hind margin darker, shading 
gradually into the colour of the wing and almost destitute of 
fringe in the male. 

Exp. 33 mm. 

Rah, Kel)ea. 

68. D. UNiooLORAiiis, sp. n. (Plate IV.) 

Vertex of head pale, palpi and thorax dark gr^; posterior 
end of patagia and abdomen pale ; tuft black and a thin black 
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latei'al fiinge. Fore wing olive-grey shot with purple, a minute 
black apictil dot and fine black dots on hind margin ; fringe j)ale. 
Hind wing : outer margin as fore wing ; internal area straw- 
colour. 

Exp. .^6 mm. 

Hah, Dinawa, one specimen. 

69. PiLETOCERA ixooxsPicuALi.s, sp. n. (Plate IV.) 

Fore birsi naked. 

Head, legs, antenna?, tarsi, thomx, and abdomen dark brown ; 
tuft whitish orange. Fore wing dark brown with faint purplish 
tinge ; an antemedian, median, and postmedhin angulated trans- 
verse line darker ; a white dot at end of cell and another in the 
middle of cell, also a faint dot where the postmedian line reaches 
the costa. Hind wing with two angulated darkei’ lines. Fringes 
dai'k with lighter patch at angle of wing. 

Exp. 30 mm. 

Hah, Kebea. 


Snbfam. Pyrafstixas. 

70. PvCNARMOX JA(n;ARALIS (Jiieii. 

71. P. LACTIFERALIS Wlk. 

72. EuTEPHRIA f'RIBRATA Falu*. 

73. ZiX('KEXiA FASCIA LIS Cram. 

74. Heterocxephes scapflalis Led. 

75. KeHIMEXA PllRYXEALIS Wlk. 

76. Agrotera pictalis Warr. 

77. A. fumosa Hm})sn. 

78. A. EunoxANTHA Hmpsn. 

79. A. FLAVIBASALIS HlUpSl). 

80. A. SEMiPKTALis, sp. u. (Plate IV.) 

Head, thorax, and front of abdomen yellow spotted with orange, 
last three segments of a])domen purple; tuft orange. Fore wing: 
hasal poition pale yellow llc^*ked w^ith orange, abruptly and 
o})liqueIy terminated by a patcli of rich brown shot with purple 
occupying the rest of the wing, in the middle of wJiich is a red 
irregular spot ; the costa towards the apex is paler, and there is 
an obscur(* darkcu* curved line in the middle of the wing. Hind 
wing similar to the fore wing, but without the red spot. Fringes 
conspicuously white with dark inteiruptions, giving the idea of a 
scalloj)ed margin. 

Exp. 30 mm. 

Hah, Dinawa. 

81. Pagyda paraphragma Meyv, 
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82. Cnaphalocrocis medinalis Guen, 

83. Makasmia FusiFASOiALis Hxupsn. 

84. Rhimphalea heranialis Wlk. 

85. R. scELATALis Led. 

86. R. LiNEALis, sp. n. (Plate IV.) 

Head and thorax golden ; palpi, antennie, and legs brown ; 

patagia darker ; abdomen golden, but darker on the margin of 
each segment ; tuft golden. Fore wing whitish with purple 
gloss and margins edged with gold, with numerous connected 
streaks and blotches of purplish brown. Hind wing similar, but 
the chief blotch is at the apex and a secondary blotch at angle. 
Fringes paler. 

Exp. 30 mm. 

Ilab, Dinawa. 

87. Syngamia floridalis Zell. 

88. 8. ampljatalls Led. 

89. 8. marmorata Lucjis. 

90. BoOGHORIS TELPHrSALIS Wlk. 

91. B, AOiPALis Led. 

92. B. iNVEUTAEis 8nell. 

93. B. AURoTLNCTALis Hmpsn. 

94. B. EUPIIRAXORALIS Wlk. 

95. PiLOCROCIS ANIGRUSALIS Wlk. 

9(). P. GOPTOBASis Hmpsn. 

97. Ulopeza CRUCiFERALis, sp. n. (Plate IV.) 

Hea<l, antenrue, legs, and palpi bright ochreous; abdomen same 
colour in female, but lighter in male; tuft pile. Foi‘e wing 
ochreous clouded with purple ; three equidistant spots on costa 
are pmduced in widening angulated bands until they meet a 
longitudinal Imnd on inner margin ; in the middle of the outer 
band is a pi*ojection reaching the hind margin. Hind wing 
yellow ; fringes siime colour. 

Exp. 26 mm. 

llab, Ekeikei, Mafalu. 

98. XosoPHORA nisiULALis Hmpsn. 

99. N. FULVALis Hmpsn. 

100. N. SEMITRITALIS Led. 

101. N. BARBATA Hmpsn. 

102. Ohalcjdoptera emissalis Wlk. 
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103. Caprinia felderi Led. 

104. C. C'ONGLOBATALJS Wilt. 

105. C. CASTANKALIS, sp. 11 . (Plate IV.) 

Head, thomx, jukI alMlonien alxive dark grey, a white band on 
first segment of abdomen. Fore wing black at base followed by a, 
white band for one third of wing, this is edged with black and the 
tip of the wing is also black, between them the space is bright 
chestnut ; on the costa and extending to bottom of cell is a white 
spot ami there is a white dot on the inner margin. Hind wing : 
basal half white, remainder chestnut; margin broadly darker*. 
Fringes dark. 

Exp. 34 mm. 

Hah, Ekeikei, Kebea, Mafalii. 

106. C. of'ELLALTS, sp. 11 . (Plate IV.) 

This insect resembles Rkwiphalea Wlk., but differs in 

the following partitmlars : — The spot in the cell is developed into 
a distinct ocellus with white centre, black ring, and yellow space 
w’ith outer dark line, and it is much more vivid on the undei*- 
side; the postimnliau line is double with a yellow (*entre, and 
there is a distinct jiarallel subterminal line, the hind margin 
being yellowish with a dark cloud in the centre. 

Sir G. Hampson considers that its right place is in the genus 
Caprinia, 

Exp. 27 mm. 

Hah. Ekeikei. 

107. Filodes xanthalis Hnqisn. 

108. Tyspanodes radiata, sp. n. (Plate 111.) 

Head, thomx, and tuft omnge ; collar black ; legs grey. Fore 
wing grey with whitish hyaline patches and streaks ; a dark spot 
at base of costa followed by pale orange, then a transverse nttrrow 
black band, after this a, triangular white patch from costa to 
inner margin, the neiwures 1 and 2 showing on this ; beyond is a 
large in*egular white patch, the apex being broadly dark gi*ey ; 
fringe greyish yellow. Hind wing dark with the nervures 
whitish aiid an oval white patch beyond the middh* ; fringe 
greyer than in the fore wing. 

Exp. 44 mm. 

Hah. Kebea. 

109. Nevrina proc’opia Oram. 

110. Piiryganodes maculicostalis Hmpsn. 

111. P. GLYPHODALIS Wlk. 

112. P. OB8CTJRATA Moore. 

113. P. BASALTIC AMS Led. 

114. P. ODONTOSTICTA Hmpsii. 
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115. P. MAIUURITA Butl. 

116. Dichocroois xanthocyma Hmpsn. 

117. I). EVAXALIS WIk. 

118. D, PUXCTIFKRALIS Gtien. 

119. 1). NIGRILINEALIS Wlk. 

120. 1). PARDALis, sp. n. (Plate IV.) 

Head and palpi oninge ; legs paler ; tarsi witli dai'k rings ; 
antenna* dark ; thorax ochreous, spotted with dark brown ; 
abdomen ochreous with darker cloud on bjick ; tuft dark. Foie 
wing pale ocdireous, with iiaiTow dark liasal band and two narrow 
eipiidistfint bands crossing from costa to inner margin where they 
are wider or bmnched ; a subtenninal dark patch which only 
extemls #u*roNs half the wing. Hind wing ochreous slightly sliot 
witli purple, a dark subtenninal line and, a narrow ilark trans- 
verse line across half the wing. Fringes golden. All the markings 
variable. 

Exp. dO 40 mm. 

Ildh, Mafalu. 

121. n. KIMAOITLALJS, sp. 11 . (Plate IV.) 

lleail, palpi, antenna*, thomx, ami abdomen above wainscot- 
colour ; legs and underside pale and shining ; patagia extending 
H little beyond thomx. Fore wing greenish bufi’; three yellow 
patc'bes on costa piissing into orange and bordered with brown, 
extending a little below middle of wing, the outer piitch is made 
up of two elliptical yellow dots. Hind wing smoky, tinged with 
golden and sjiotteil witli darker underneJitli ; fringes paler. 

Exp. *»1 mm. 

Uah. Kebea, JJinawa. 

1 22. NaCOLEIA ( IIARESAUS Wlk. 

123. (loxioRinxc'urs gratalis Led. 

124. Deha sriiiiECTAUS Wlk. 

125. D. ALTJIEALJS Wlk. 

126. Botyoues AsiALJS <iuen. 

1 27. B. FLAvnusAus Mwire. 

128. Hylepta multjlinealis Guen. 

129. S. OH ROMA LIS Wlk, 

130. 8. ( HALYBiFAsriA Hmpsn. 

131. S. DissiPXTALis Led. 

132. S. AURANTIACALIS Fisch. 

133. S. SOLILIJOTS Hmpsn. 

134. S. PKRNiTESCENs Swinh. 
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135. SyLEPTA OOHRIFUSALIS Hmpsii. 

136. S. AOttiDEXTALis Hmpsn. 

137. Agatuodes ostexsalis Geyer. 

138. Glyphodes PFEIFFERS Led. 

139. G. LATK’OSTALIS (UlOll. 

140. G. HILAUALIS Wlk. 

141. G. st'RALis Led. 

142. G. AMPifiTiUTALis Gueii. 

143. G. rxioxALi8 llUbn. 

144. G. OELSALIS Wlk. 

145. G. STOLAIJS Guen. 

146. G. ITYSALIS Wlk. 

147. G. ZELIMAU8 Wlk. 

148. G, EI IIVTUSALIS Wlk. 

149. G. C.ESALIS Wlk. 

150. G. CAXTHluSALIS Wlk. 

151. G. BieoLoii Swains. 

152. G. ACTORIOXALIS Wlk. 

153. G. ixnioA SaTiiid. 

154. G. FLAVIZOXALIS Huipsii. 

155. G. UMBRIA Hmpsn. 

156. G. AGATUAIJS Wlk. 

157. G. MAROARITARIA Grain. 

158. G. SUBACUSALIB Wlk. 

159. G. SECTIXOTALIS Hllipsil 

160. G. DELICIOSA Butl. 

161. G. opniCERALis Wlk. 

162. G. GLAT7CUEALI8 Guen. 

163. G. EXAULA Meyr. 

164. G. TRICOLORALIS Pag. 

165. G. .EGEALis Swinh. 

166. G. MARiXATA Fabr. 

167. G. iKiLESCHALi Led. 

168. G. HYPOMELAS Hmpsn. 

169. G. EURYGAXiA Druce. 
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170. G. QUADEI8TIGMALI8, sp. n. (Plate IV.) 

Male with antemioe slightly pectinated ; female quite simple. 

Head, legs, antennie, and palpi bright ochreous ; pata^ in 
male twice the length of the thorax ; thorax and body ochreous ; 
tuft block. Fore wing: ground-colour ochreous with slight 
purple irridescence ; three equidistant dark purple bands on the 
costa are produced until they meet an irregular band of the same 
colour from inner margin along the middle of the wdng ; a faintly 
darker subterminal line. Hind wing divided sharjdy into three 
triangular divisions; those on the costa and inner margin 
ochreous, but the middle one is iridescent and has a darker 
transverse bar; on the hind margin are three double black dots 
followed by three single dots all surrounded by metallic scales. 

Exp. 32 mm. 

Hah. Ekeikei. 

171. G, PUDiCALis, sp. n. (Plate IV.) 

Head, thomx, antennie, and alxiomen pale ochreous above, 
shining white Iwlow ; palpi with thii*d joint brown ; legs white ; 
sides of tuft black. Fore wing hyaline with golden and purple 
reflections ; a postinedian angulated transvei'se line and a faint 
mark at en<l of cell. Himl wing similar to fore wing. Fringes 
|mle. 

Exp. 30 miu. 

Hcib. Kel)ea. 

172. G. rAU(*JLiNEALis, sp, n. (Plate JV.) 

Head, thomx, and alMlomen jwile with darker longitudinal lines ; 
underside, legs, and palpi paler; antennje brown. Fore wing 
crossed by narrow dark bands not parallel and each having a 
central yellowish line ; the third and fourth touch at costa, 
l>eyond them is an in^egular subterminal line broader at the 
apex; the spaces l)etween the bands are shining white. Hind 
wing w ith only two bands, forming a triangle with apex at angle 
of wing ; a <larker mark on hind margin. 

Exp. 24 mm. 

Hah. Dinawa. 

173. G. MULTiuNBALis, sp. 11 . (Plate IV.) 

Very much like the above, but the bands ai^ so much wider 
that the space left for the white ground-colour is so much reduced 
as to suggest a dark wing crossed by numerous white lines which 
are not pamllel. The details can be better shown in a figure 
than described. 

Exp. 31 mm. 

Hah, Dinawa, Ekeikei. 

174. G. PERSPicuALis, sp. n. (Plate IV.) 

Head, top of thorax, and abdomen chestnut ; patagia, sides of 
abdomen, and underside pure white; tuft bla^. Pore wing 
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golden chestnut, with hyaline white blotches surrounded by 
darker lines ; a basal triangular spot ; an anteniedian oval spot ; 
a {) 08 tinedian ovate spot, thi'ee small dots between these two ; an 
apical spot with a line of dots below reaching to inner margin ; 
two half spots along inner inai’gin ; fringes brown, white at 
angle. Hind wing hyaline with marginal tlark band intersected 
by row of chestnut spots ; fringes brown, spotted with white. 

Exp. 32 mm. 

Hah, Dinawa. 

175. (t. exquisixalis, sp. n. (Plate JV.) 

Haul, palpi, and thorax bi-own ; abdomen in the male grey, in 
the female yellow ; tuft black. Fore wing chestnut faintly shot 
with blue and purple ; the spots hyaline and yellowish in the male 
but white in the female ; a streak from costa at base sloj>ing to 
middle of w’ing in hind margin ; an anteniedian triangular costal 
spot with long tapering end ; a broad postme<lia.n (costal spot 
extending almost to hind margin, with a darker outshle margin 
and slight pi'ojection into the spot fi'om outside ; two very faint 
purple, parallel, subterminal lines ; fringes golden. Hind wing 
pale straw-colour ; in the middle of the hind margin are a few 
black dots set in bright golden scales ; fringes golden. In the 
male the hind wing is dark grey and the fore wing darker. 

Exp. 32 mm. 

Hah. Kebea. 

176. G. BRUNNEOMARGINALIS, Sp. 11 . (Plate IV.) 

Head, thomx, and palpi green; antenme dark; abdomen green, 
but silvery beneath. Fore wing apple-gi een with yellowish casta 
and margins ; one black dot at end of cell ami one in the middle. 
Hind wing green, one large black dot at end of cell, margins 
having a scorched appeai-ance fading into white nearer the body. 
Fringes smoky, but inclined to chestnut at angle. 

Exp. 32 mm. 

Hah. Kebea. 

177. G. LACERITALTS, sp. 11 . (Plate IV.) 

Head, thorax, and palpi apple-green ; antenna? and last joint of 
pilpi bniwn ; legs white, but tibiae of fore legs with brown hairs ; 
abdomen green above, white at sides and bluish white beneath ; 
tuft black with white centre. Fore wing apple-green ; hind 
margin distinctly and irregulfirly scalloped, edged with bixiwn as 
if scorched; one black dot in middle ancl one at end of (jell. 
Hind wing apple-green, scalloped and scorched like foi'e wing ; 
one black dot at end of cell ; inner margin white and hyaline 
with fringe of same ; other fringes brown. 

Exp. 44 mm. 

Hah. Ekeikei, Kebea,, Dinawa, Mafalu. 
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178. PyOOSPILA BIVITKALia Wlk. 

179. P. MABGiNALis, sp. n, (Plate IV.) 

Head pui*plish grey; palpi, thorax, and abdomen diirk gi-ey 
above, shining white below ; legs white ; patagm grey shot with 
purple. Fore wing gi ey shot with purple ; a white patch on vein 
below costa at two- thirds length of wing from base, 2 mm, wide, 
ending in three white dots towards inner margin ; a second White 
patch between base and fiist patch ; between this and angle of 
wing two smaller patches and one still smaller on inner margin ; 
fringes gi*ey. Hind wing dark grey shot with purple, discal 
portion semitransparent with centml spot and serrated dark band; 
fringes white. 

Exj>. 45 mm. 

Hah. Mafalu. 

180. P. iMrERiALis, sp. n. (Plate IV.) 

Heiul, thorax, and alxlomen grey, striped witli white; palpi 
black, first and second joints white; underside white. Fore 
wing dark gi^ey shot witli rich purple ; a round white spot near 
Imisc surrounded by four white dots; two medifin,two i)ostmedian, 
and two smaller anteterminal white blotches. Hind wing: 
ground-colour as fore wing, one long triangular basiil blottjh, five 
other blotches on disc. Fringes dark, flecked with white at angle 
of wing. 

Exp. 36 mm. 

Hah. Ekeikei, Kebeu. 

181. TlEOjrriA viTESSoiniis Moore. 

182. II. IXKMIXAUS Led. 

183. PoLVTIILIPTA MACUALIS Moorc. 

184. P. niVARiCATA Moore. 

185. LePYRODES PEIUJPICATA Pabr. 

186. MeTUCEA NEUULALIS Wlk. 

187. LEuriNODES apicalis Hmp.sn. 

188. Hameodes TRISTALLS, sj). n. (Plate IV.) 

Head, legs, antenna*, and jialpi very dark gi-ey ; thomx slightly 
paler ; alxlomen with first three segments paler. Fore wing dark 
grey with a V-shaped white ti'ansvei’se mark having its a^iex on 
the inner margin ; neai* the outer margin of this mark is a thin 
angulated dark line. Hind wing dark with irregular tmnsverse 
jialer band ; fringes dark, spotted with white. 

Exp. 24 mm. 

Haft. Dinawa. 

189. Mbroctexa staintoxi Led, 

190. Tuliptoceras octoguttalk Feld. 
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191. Abchernis C ALLixANTHA Meyr. 

192. A. EUCOSMA Turner. 

193. A. IGNEALJS Wlk. 

194. JSOCENTRIS MIXIOSALIS (lueil. 

195. I. MINIALIS WaiT. 

196. Maruca TESTULALis Geyr. 

197. Pachynoa tiioosalis Wlk. 

198. P. SPILOSOMOIDES Moore. 

199. Pachyzaxcla oesmioides Hinpsn. 

200. P. j*allidali8 Hinpsn. 

201. PrOCEDEMA INSCISALTS Wlk. 

202. E(Eotaroha h^alixalis Hmpsn. 

203. B. limbata Hutl. 

204. Calamaohrous tranquilalis Letl. 

205. 0. AEUirrNCTALis, sp. n. (Plate IV.) 

Palpi (lark purplisli brown ; head oran^^o ; tliorax and pata^ia 
purplish brown; alwloinen above fuscous; thoiax and abdomen 
Isdow, legs and underside of pal])i white. Fore wing dark ))urplish 
brown, with a subtriangular patcli fixnn tlie middle* of the eostji to 
middle of the wing oi-ange, paler inside and with a minute orange 
dot in the middh* ; hind margin broadly omnge with a i‘ow of 
subterminal dots. Hind wing white on (»osta, the middle of the 
wing occupied by a triangular pui’plish patch, the apex rwching 
the Iwuse of the wing ; between this and the inner margin is white ; 
the hind margin broadly orange and fringe oiunge ; in the ct*ntre 
of the patch are two minute white dots edged with dark, 

Exp. 44 mm. 

JIah. Dinawa. 

206. PioxEA ablactaijs Wlk. 

207. P. NYP8IUSALIS Wlk. 

208. P, ALBIFIMBRIALIS Wlk. 

209. P. BRACTEALIS, sp. 11 . (Plate IV.) 

Head, thoiux, abdomen, and legs pale ochreous, inclining to 
reddish above but shining white below, very noticeable on tibia ; 
palpi with third joint chestnut. Fore wing golden yellow ; costa 
margined with reddish ; five ef|uidistant, thin, angulated, some- 
what interrupted transveinse lines. Hind wing the same, wdth 
three faint lines. Fringes pale, 

Exp. 30 mm. 

Hah, Dinawa, Ekeikei. 
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210. Pyrausta oelatalis Wlk. 

211. P. ERIOPISALIS Wlk. 

212. P. CEABBSALIS Wlk. 

213. P. TRiTiOAWS, ftp. 11 . (Plate III.) 

Head and thorax orange ; patagia darker ; abdomen paler with 
chestnut markings along the crest; pilpi and antennae dark 
brown; underside and legs whitish; tarsi ringed with darker. 
Fore wing orange with dark margin on the costa, daik nervures, 
and the cell margined with darker ; an oblique line, dark brown, 
passes thi‘ough tlie cell and reaches the hind margin ; a second 
oblique dark line reaches from the middle of the hind margin to 
near the apex. Hind wing straw-colour, marginetl with darker. 
Fringes smoky with white edges. 

Exp. 26 mm. 

IJah, I )inawa. 

214. PoLYGHAMMODES OIIOSSALIS Gueil. 

215. P. pijRPiTiULis Wlk. 

216. Omphisa ingens Hmpsn. 

In concluding this lis1; I desire to tender iny most hearty thanks 
to all those who have assisted in determining the species and 
esjiecially to 8ir C4. Hampson, Col. Swinhoe, and Dr. Dixey, who 
kindly allowed me to see the Walker types in the Hope Museum 
at Oxford. 


EXPLANATION OF THE PLATES. 


Plate HI. 

No. 

0. Vhifcita (VifMiraj p. tW). 

7. Utiellft fuHculiSy p. SV). 

11. MtwaUa uniptavctalis, p. 70. 

16. „ caradrinifurmiSi i». 70. 

10. „ pomalis^ \i, 70. 

17. curttdalta, p. 70. 

IS. „ apiraliSf p. 71. 

20. ,, perdeiitalia^ p. 71. 

21. „ pftrphprcalis., p, 71. 

23. Pidylophota truncaliiff p. 72. 

21. Locaatra caafaneulia, p. 72. 

29. Stericta JlammeaJia^ p. 72. 

30. „ cornticalts* p. 73. 

31. „ aubviridaiia, ]>. 73. 

33. Orthapa ptdychroaUay p. 73. 

34. „ ehionaliay p. 73. 

36. „ faacofnacialis, p. 74. 

36, „ crdumbaliat p. /4. 

42. TipuUforma trianpulalia, p. 76. 
46. Viteaaa arUeatUt p, 76. 

66. Aulacodes Itmalia^ p. 70. 

56. „ purjmrealis, p. 76. 

67. oipmctalist p. 76. 

67. Dracanura torridalia^ p. 77. 

108. Tyapanttdea radiata^ p. 80. 

213. Pyrmatu triticalkt p. 87. 


Plate IV. 

No. 

5. Monodonta paaaaliat p. 69. 

68. PaHhenodea recta nytdaliaj p. 77. 
OS, Pracnsnura unicoloraliay p. 77. 

69. PiJctocera incompicualiaf p, 78. 

SO. Agrotera semipictaliay p. 78. 

86. Rhimphatea tinealiSy p. 79. 

97. Vlopeza cruciferalUy p. 79. 

106. Caprinia castnnenlia, p. 80. 

106. ,, ocellaJia, p. 80. 

120. Dichocrocia paralalia, p, 81, 

121. „ himacutaJia, p. 81. 

170. Glyphoiies (ftindriatiffmaJiaty p. 83, 

171. ' pudicalia, p. 83. 

172. „ paiieilinealia, p, SS, 

173. „ wulfilhiealiSy p. 83. 

174. „ perapicualia, p. 83. 

176. ,, exquiaifalia, p, 84. 

176. „ brunneomarainaliBt 

p. 84. 

177. laceritaliat p. 84. 

179. Pygoapila marginalia, p* 86. 

180. „ imparialia, p. 85. 

188. Sameadea trUtalia, p. BB, 

205. CaUtmachroua alhipunctalis, p. 86. 
209. Pionea braetealia, p. 86. 
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T). On soino new and insufficiently known Specdes of Martnos(*t 
Monkeys from the Amazonian Region. By Prof. Dr. 
Emil A. (Joeloi, C.M.Z.S., Dir(‘ctor of tlio Para Museum. 

[Received No\euib(T tJJl, lOOO. , 

0Vxt-%ures 2()~2:i.) 

On the <K‘(;asi(>ii of the 8ixtl» Interna tioiui I Zoological C?ongress, 
held at Bt‘i ne (Switzerland) in August lh04, I presented a |)ai)er, 
“Nova zoologica from the Amazonian Region, dealing especially 
with new Vertebra tes,’’ in which 1 discussed at some length new 
and littl(‘“knowm representatives of the family of Callitrichida* 
(Hapalida‘, aiictorum*) from the Upper Airaizon, especially from 
the Rio Purus, as follows: -(1) A species of J/ute whose close 
relationship with nfjiventpr Ora}' 1 recognised jit first 

sight, and to which later on, after comparing it with the 
type-s})ecimen of this latter in the Ihitish Mu.seum in JjOiuh)n 
(at t])e tiim‘ of my visit to the Jntei Jiational Oinithological 
Congress in July UdOo), I decided to gi\e the name of MhUih 
grisGOirrtex. (2) A second species of Midan, e\idently related to 
il/. lahiatns Oeofir. (1812). M. iUigeri (id. 1845). and M, tredtUlIii 
(id. 1849), and having as its most charactiuistic distinguishing 
feature an (*normously long white moushiehe, which afterwards, 
on the same <x*casion, 1 decided to nanif* Midas Imperaior. 
(3) Midas pilmtifs, described by Oeoffroy in 1848 from the original 
sjjecimen from the Rio Javarv, kept in fh<‘ Paris Museum, and 
until recently not reiu’esented in any other Museum, so far as 
could be judged from cuiTent zoological literature. 1 was th(*n 
able to show a splendid pair of this veiy rare species. (4) MkUis 
fuacicollw, described so long ago as 1823 by Spix, but only from 
immature specimens, the habitat of tin* adult animal of ]x>th sexes 
hiiving escaped notice, as it appears, in a surprising manner until 
1904. (5) Midas laystajc 8pix, originally described from the Rio 

Sol imoes, represented in my exhibited collection by a \ery tlark 
specimen from the Rio Jurua. 

One of the essential conditions for arriving at certainty in my 
conclusions, as above suggested, w^as the careful examination of 
certain individuals kept as tyj)e>s|)ecimens in the British Museum. 
The purfKise of the jiresent article is principally t-o record the 
result of my investigation in this re.spect, w'hich prrwes to be m<»st 
interesting and instructive. To say it at oiici* : the most l emark- 
able and unexiHK^ted discovery was the fact, that of the two 
speciiiiens of Midas rufiventevy ty^ie and quasi co-type, on the 
shelves in the British Museum, the latter does not coincide with 
the formei*, but, on the contraiy, should constitute the tyjie- 
specimen of a new% overlooked, and undescribed species of the 
genus Midas, 

^ See Thomas, Aim. Mag. N. H. (7) vol, xii. (1903). 
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Midas thomasi, sp. n, (1905). 

[Labelled in the Bntish Museum : ‘‘ Midas rtifire/ntAr, c? , 
‘ The red-bellied Tamarin/ Up 2 )er Amazoiim. W. Bates. 
Exp. 1857 a, Tunantins, noi*th side of Amazons.*’] 
lloJtSAL aspect. — Anterior half of a dark, deep black ish-biown 
colour (soniewiiat like the half-gi*own J/. fii8cicollis\ extendin^jj 
from l>ehiud the ears as far as the middle of the l>ack. Hinder 
half of the same brown, the tips of the hairs bein^^ how<*v(‘r 
mottled with a lighter greyish-brown, but in a much less pro- 
nounced degree than in the typicid M. rujiventer, 

Ufiad (text-hg. 20) black, with an insignificant median small 
light spot beginning just between the ears, behiml the vertex ; 
a still less noticeable lightish dash, consisting only of a, feu 
greyish hairs, almost forming an anterior continuation, is per- 
ceptible in the sjtme meHlian line just in front of the former. 
Dtitails of the rt'gion of mouth and nost* as in the type* of 

M, 

Text-fig. 2ft 



Hack vii‘M of head of MuIoh thoutusi. 


A rms dark blackish -brown, passing into a true black towards 
the hands, not being, however, a brilliant black as in the 
M. riifireater type. 

Legs. Exterior side of thighs of the sjime colour as the |>osterior 
half of the back, turning to Idack toward the feet. 

Tail black. 

Ventral aspixt.-- A nteriorly a cross-zone of light r^^ddish- 
yellow (viz., inside of arms and a band across the bmist as wide 
as the inseHions of the arms). Rest from there backwards reddish 
rust-yellow (lighter than in the new species J/. griseovertex (L, 
and much lighter than in il/. rtifiventer type). 

The light under side is abruptly separated in the i*egion of the 
neck and breast from the black of the neck and head. (This 
light abdominal colour cannot bo attiibuted to fading of an old 
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Museum specimen, perhaps unduly exposed to light on the 
shelves, because in that csvse such change would certainly l>e even 
more noticeable in the colouring of the back, which, although 
more exposed, still holds however its ccdour fast ; consequently 
the impi'ession is produceil of a decidedly distinguishing chamcter 
of spet*ific I'ank.) The light alKlominal colour extemls to the 
under side of the insertion of the tail, as in M, rnfivenier type 
and in tlie other new species, J/. tjrl^eovertex. 

On separating the fur the deeper j)oition is of the dark 
(colouring, which is lighter in the anteiior than in the })osterior 
half of the lx)dy, and thus coiTesponding perfectly with the scale 
of colouring of the external aspect of the fur. 

The only existing specimen (stuffed) dates, as noted above in 
the copy of the label, from Tunantins, Upper Amazon, where it 
had been colhxited in 1857 by Henry W. Ikites. 

Let us now procetMl to the description of the tjq)e-specimen 
of the true Midm rnfivenier Gmy, in the British Museum, in 
order to lelieve on(;e for all the deplorably embarrassing situation 
caused by the vc^ry defec*tive descripthms given up to the present 
time. 

Midas rt fi venter. 

[‘• Brit. Mus. Reg. 43.10.12.6. Type (ski}i). L)cality : 

South Amei’ica. Purchased of Argent, (skull).”] 

1 must state a-t the outset, that I was informed by Mr. Oldfield 
Thomas that the spe(amen had been obtained from a <lealer, a 
fact which accounts for the vagueness of the locality. 

In general the results of my examination coincide with the 
<lescription given by Gray in his ‘Gabilogue of Monktys, etc.' 
1870, p. 66. of this original sj)ecimen, only tliat it is too brief. 

Dorsal aspect. Predominating colour of the back a dark 
blackish-brown. Hairs light greyish for the apical ^ of their 
lengtlj. Anterioi* part of back less greyish, posterior jHiit- of 
back more so. Hie fur down to the roots dark brown (not 
light greyish-brown). 

Ilead (text-fig. 21). General colouring of tin* head a deep 
black, not blackish -brown. Mouth bordered with sparse whitish 
hairs. Central zone between and beneath the nostrils sparsely 
covered with lightish grey haii*s (not bnlliantly white), 

A spear-shaped dark rast-red inedian stripe extending from the 
vertex between the ears downward to the insei-tion of the nose, 
the rust-red being of the same intensity as the coloiu* of the whole 
abdominal side*. From the vertex backwaid, in form of a double 
ploughshare, over the occiput down to the neck spimds out 
a patch of a greyish-hromi colour^ which combined with the lance- 
ehaped frontal marking forms a comparatively broad triangle with 
a tendency to lateral posterior development. 

Anns. Outer side deep dark brown (like the head), slightly 
lighter on the upper arm. 
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Outer side of the same colour as the posterior part of 
the back. 

Ventral aspect. — General colour a deep dark chestnut reddish- 
brown, considerably d«rk€*r than in the Purus species, if. griaeo- 
vertex. 

Tail very lonf(, dark blackish brown, turning blacker toward 
the end. 

Text-fig. 21. 



Hark \u*w of head ot Vidan rufiventet*. 

So far as I know the only figure as yet published of a specimen 
of Marmoset Monkey, closely resembling this tyfx^-specimen of 
Midas rujiventer in the llritish Museum, is that in the supple- 
nienbiry plate .‘16 of the work of ReichenlMieh, under the name 
of ""Midas erj/throgastn' Xatterer, Mus. Vindob.,'’ made, as stated 
on p. 14, from an original sketch by a Mr. T. E, Zimmermann 
of a. skin collected by Nattorer and preserved in the Vienna 
Museum. With no little surprise 1 discover, however, that 
Pelzeln, tin* excellent monographer of the Biuzilian mammals 
collected by Xatterer, einunemtes this very specimen, and also 
the figure in lieichenbach, as s 3 rnonyms under the head of Midas 
lahiatas Geofii-oy, a piocedure which seems to me more than 
doubtful, not to sjiy flatly eiToneous, In this figure, though 
w’orthy of criticism in some respects (the most salient defect 
Ixdng the substitution of the delicate mottling by rough daubs of 
bkick on a greyisli gi’ound), one essential feature nevertheless 
stands out clearly, namely the mst-coloumi frontal spot, coinciding 
perfectly with the alKlominal colour. 

1 have never been able to consult either the full description, 
or any figure, or any other useful information concerning the 
M, elegtmhdm Slack, Proc, Academy of Natuml Sciences of 
Philadelphia, 1861, p. 463, always quoted as a synonym of 
M, ruJirefUer Gray. 
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Having now finished tliese explorations of the treHSur€»s stored 
Tip in the British Museiiiu as an essential preliminary and 
solid basis for the discmssion of the respective (jnestioiis that arise, 
1 will proceed to the detailed description of the two new species 
of Marmoset Monkeys of tin* Piinis Region, mentioned at the 
beginning of the presejit article. 

Midas griseo vertex, sj). ii. 

In general as])ect closely similar to inijiventer Clray and 
Af. thoincfsi Gooldi, in the shaip contrast between the blight 
rusty-coloiii’ed alKlominal side ami the dark (colouring of ilie 
dorsal aspf»ct, lait distinguishable at a glance by the greyish- 
white, good-sized n)iiiided frontal |»ati*h. 

Among the collections made in the Purus :ind Acre Regions 
by our Museum Ex])editions (1903-1904) there are seven imli- 
viduals of this most inter£*sting and well diaracterised species of 
Marmoset Monkey (skins, skulls of all and trunks of some*). 
4 l»eiiig males and 3 females. One mounted pair (6 2) remained 
in the Museum at Berne, labelled as alaive ; three mountial indi- 
viduals ( ^ i'J^d a half-grown young one) arekojit in the Para 
Museum ; and tlie remaining jiair of .skins ( d ? ) are intendeil ba- 
the British IMuseum. 

I )orsal aspect. — Oeneral colour <le(‘p blackish- brow n. excepting 
head, hands, feet, ami hiil, which are ]>ositivelv Hack. This 
colour r(*niains pure from the nape of the nock backw-ard for 
one-third of the length of the ba<‘k. The hinder two-thirds of 
the back shows a mottling <lue to tin* light greyish tips of tlie 
hairs, which terminal jioints measure about /. of tin* enti)*e length 
of the hair and are slightly longer toward the hips; theintmisity 
of the mottling increasing gradually backw arils, being most pro- 
nounced in the sacral i*egion. presenting even a w hitish appearance, 
when seen from certain oblifjue directions. 

On separating the fur in the r<‘gion of the shoulders, the 
impression of colour is in general the same as the exterior, that 
is deep blackish -brown, excepting that the lower third of the 
hairs towards the i-oots forms a slightly lighter zone, e.s 2 )ecially 
latemlly to the median line. Making the same examination in 
the region of the hips, the liglit zone is scarcely apparent, tin* fur 
being of the general colour almost down to the icKits. 

Head, General colour sooty-black. A narrow zone of whitish 
hairs bordering the whole extent of tin* month. Jn the region 
of the Tipper lip the white zone rises in a very conspicuous 
triaiigulai* zone, with its broad base 1 ‘esting on the circular whit+' 
band of the mouth. One very noteworthy feature of tliis 
triangular zone is that the lateral oblique lines cross exactly 
the middle of the iiostiils, so that the exterior half of emii 
falls in the blackish region, the interior half in the whitish 
triangle. 

At the vertex, from a line connecting the anterior borders 
of the e^rrs, commences a whitish patcdi (text-fig. 22), occupying 
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about ^ to -if of the width between the ears and widening slightly 
backwards, but in no specimen acquiring the double plouglishare> 
shape of the rust-coloured patch of the Midas rujiventer ty{)e. In 
young individuals this patch is rather more greyish, while in 
more aged specimens it l)ecomes nearly white. In length it 
extends as far as the posteiioi* border of the occipital region. 

Arms. Outer side from shoulder to elbow of the same sooty 
Vihickish-brown as the whole shoulder region; fore-arms and 
hands decidedly black, 

Zs^s. Outer side of the same intensely mottled colour as the 
entii-e hip-region as far as to the foot ; the foot itself of the same 
bhick as the hand. 

Text- fig. 22. 



Hack \ icw of Iitwl of Midas (friseoverte.i\ 


Ventral AsrEfT.- (General colour light red<li8h rusty, decidedly 
lighter than in Midas rajiventer. It embi-aces the whole aim 
from the middle of the throat, bimst, and belly, iniiei* side of arms 
and legs, and a short distjince beyond the insertion of the tail on 
its under side (some 5 cm.). On the flanks the dorsal and ventral 
colours arti very abruptly separated, it Ixnng noteworthy that the 
rusty-coloured hairs of the alxlominal side are only about half as 
long as the adjacent dark-coloure<l hairs of the dorsal part. 

: Tail long, excee<ling the length of the Ixxly by that of the head. 
Oolour the sfune blac^k as of the fore-arms and hands, but here 
and there with rows of hairs with light brownish tips, which may 
be interpreted pi’obably ns the vestiges of an annular arrangement. 

Miuas imperator, sp. n. 

In general aspect, especially in colour, somewliat idmilar to 
M, kdmtm Geoffr., M. ilMgeri, and M, irndddUi, but eausiiy dis- 
tinguished by the immense white moustache, which becomes 
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phenomenal esj^ecnally in the adult male. (Text-fig. 23 represents 
the head of an old male individual.) 

Our Purus collections embrace five skins (and skulls) (3 cJ c? , 
2 5 ? )i liwo from the Rio Acre and three from the upper Rio 
Purfis. A family of three individuals ( cT ? adults, and a young 
one) are already mounted in the Pard Museum ; the two 
remaining ( c? , J ) skins, of half -grown specimens, are destined 
to l)e sent to the Museums of Beiiie and London respectively. 

This species is distinguished by a more or less ])ronouneed 
I'eddish greyish-brown general colour of the doimlside, light rust- 
coloured abdominal side, dark feet, hands, and head, excepting 
the whit(‘ circumbuccal zone and the skull-cap, ^^'hich tend to 
become grey with age. 

Text-fig. 23. 



Head of Midas imperator. 


Dorsal aspect. — The reddish-rust colour is more conspicuous in 
the above mentioned old male, and is already noticeable in the 
two young males (one stuffed in the Pard Museum and one skin). 
General colour as above stated ; it may be noted, however, that the 
greyish tinge, in the same way, is more pronounced in the female. 

On separating the fur nearly every one of the five specimens 
presents a slightly difierent appearance. In the two adult stuffed 
specimens in the Pard Museum the lower half is uniformly dark ; 
the outer half shows alternately a light zone, then a dark one, 
followed by a light one and a dark one, the terminal zone being 
again lighter, making five zones of equal breadth in the outer half 
and giving the general impression of two equal pairs of light and 
dark zones. 
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Examining in the same manner the two skins of half>gFown 
individuals ( $ , cf ), we see immediately, that while the lower 
half is dai’k as alK)ve, the outer half shows alternately a light 
zone, then a dark one, and finally the teniiinal lighter one, giving 
as a total result the impi'ession of only one complete pair of 
light and dark zones. The female skin piesents nevertheless ti 
peculiarity in the circumstance that near the loots of the liairs 
there is an unmistakable traoe of a basal light zone — a jieculiarity 
of this one individual among all tlie five known. 

Pi'oceeding now to the oxjunination of the same details in 
the quite young stuflfed sj^)ecimen of the mounted family in the 
ParA Museum, the general impi-ession is of only one well-marked 
pair of dark ami liglit zones, from within outwards, while on closer 
ius|>ection the second outer pair noticed in tlie half-grown speci- 
mens is unquestionably recognisable. 

llec^ipitulating these facts, the general conchision is that the 
number of light and dark zones tends to increase with age. We 
have here one more usefid hint, that in the disc*i’imi nation of species 
prudence is recjuired in judging the value to be attributed to 
such variations in colour, w^hich in the present case can be fairly 
proved to be due to differences of age and sex. 

Head. All parts of the full fixuit view of the face and direct 
lateml view are sooty-black in the adult female, the quite young 
individual (cf) and the two skins (d $), while the old male 
shows the face somewhat mixed up with greyish-brown hail's. 
The circumbuccjil zone, however, is again an exception from 
this general eoloiu', being salientlj' pure white. This zone is 
relatively broader than in any of the preceding species, including 
the entire nostrils in the old male, while in the other four speci- 
mens the bordei*-line of the white colour curv es lielow the nostrils, 
arising agiiin on the ridge of the nose at about one- third of its length . 
The Slime white colour ebaiui'terises the phenomenal moustache, 
which alretidy in infant s|)ecimens is of a greater length than in 
any other of the mousbiched species known to me. Tlie old 
male (text-fig, 23), however, heats the world's record, the longest 
hail's attaining a length of no less than 57 to 60 mm. ! 

My collectors inform me that the moustacdie is w'orn in life not 
stmight, but with the modern upward twdst. The two oldest 
siiecimens show the strange sti'ong development of the w^hite hairs 
of the circumhuccal zone extending even over the whole area of 
the lower jaw, not including the chin and inferior side of the jaw’. 
As a result, the old males appear beai'ded as well as moustached. 

In the three younger individuals the crown of the head is 
bt'ownish-black, with a tendency towards forming the already 
familiar favourite lighter-coloure<l patch of a pale brownish shade. 
In the adult female the patch is diamond-shaped, almost dirty 
greyish-white, and therefore very conspicuous. In the old male 
a pronounced greyish cast spi'eads all over the top of the head, 
without forming any distinct patch. 

Artm. Outer side of upper arm the same colour as the back, 
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hilt a little lighter in all specimens. Fore«arms and hands 
gradually darkei* towards the extremity. This is especially the 
ciuse in the three young specimens and the old female, while the 
male shows on the outer side of the foi'e-arm and hands the same 
dark greyish cast as noted above in the description of his face. 

Legs, Outer side of thigh the same colour as the Imck, but as a 
rule a little lighter, especially in the old female. The outei* 
side of the foot is of the same dark colour as the hand. 

Ventral aspect.- The colour forms a marked contest with 
that of the (loiml aspect, by having a pronounced temlency towar<ls 
a rusty red, especially in the younger specimens. This rusty-red 
shade covers the whole under side, from the throat biickwnrd in- 
(duding the innei‘ side of the arms and legs and no small extent of 
under side of tail. Ilie sjime colour tends to form regions or 
j:>atches of a deeper sliade, one between the ai'iiis, covering the chest, 
and another between the legs, covei-ing the alKlonien and sur- 
rounding the a-nus. The chest-patch, especially in the old female, 
looks as if soiled by <lried blood. 

Tall, The tail is long, nearly half as long again as the lioily 
(the average length of four specimens measured being a.s 11 : 8). 
Ill tlu» younger specimens the doi*sal side nearly from the inser- 
tion to the end is of the stime dark colour its the feet, while the 
lowei’ side shows a gin duallyiiaiTo wing line of the above mentioned 
deep rusty red fading toward the extremity. In the adult 
s]iecimens the colour of the tail tends to beciome uniform in its 
whole circumference. In the old female the upper side is darker 
than the lower at least for two-tliirds of ihs length, the terminal 
third being of a dai k grey, due to the black roots anti the light tips 
of the hairs. The under side for about half its length has the general 
light rusty-red colour t)f the ventral aspect, the terminal half 
being alike on the dorsal and venti’al side, a dark grey. 

Most aberrant is the coloiu-ing of the tail in the old male. 
From the veiy insertion the bright rusty-red colour predominates 
in its whcjle circumference thioughout its entire length with the 
exception of a dark terminal tuft. The rusty red is most 
noticeable to a cei’tain extent (one-eighth) from the insertion 
backward. Approaching the end the colour is more mixed with 
dark, owing to the greater extent of bhick at the roots of the 
individual hairs. A darker isolated patch exists also on the 
second eighth. 

Midas fuscicollis 8pix. 

This species, it is true, was long ago desia ibed, having been 
introduced into science in 182J by the Bavanan exp]oi*er J. von 
8pix from individuals obtained on the Rio Javary, but it is 
evident from our much richer material (eight specimens, 6 cT d' 
and 25 $), collected on the Rio Purus, that tlie fielage of 
the full-grown animal has never been pi'operly desciibed and 
figured. Referring to a comparison of the two figui’es 3 (adult 
coat) and 3 a (juvenile coat) of my original coloured Marmoset- 
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Monkey plate, presented to the Zoological Congress at Berne and 
now being reproduced for a separate publication, it is especially 
noticeable that the adult coat is distinguished by the deep blackish^ 
brown colour of the anterior part of the body. 

Briefly described, the colour of a typical adult male is as 
follows : — 

Dorsal aspect of anterior part of body, as far back as behind 
the shoulders, of a uniform sooty brownish -black. On separating 
the fur, two- thirds of the length of the haii*s is lighter, greyish 
or dirty white near the roots, pale greyish-biown outwards, the 
outer thhxl shading into the above-mentioned brownish- black, 
without presenting any tendency to zonal arrangement. The 
posterior part of the body presents a mottled ai)pearance, due to 
the intervention of yellowish -reddish zones. On separating the fur 
in this region, two-thirds of the length of the hair is quite uni- 
form dark ; the last thir<l is al>out equally divided between the 
light z(me ami a black ttirminal one. 

Hingiilarly deep rusty-ied are the rump and thighs. This is 
due to the absence of the dark terminal zone of the hail's in 
this region, e<ich hair being black at its base, and the terminal 
thii-d entirely rusty. Tail, arms, and feet black. 

l)oi*sal ami ventiul aspects are noticeably divided by a lateral 
rusty-red stripe of shorter hairs on each side, running from the 
aim-pit to the fliink. The real median ventiul stripe, wider than 
the just-mentioned lateral one, again assumes the dark brown 
<*olouring of the anterior piirt of the body. 

In tlie face the most salient feiitures are the white eyebrows, 
meeting in the median line at the base of the nose, forming 
ji very striking double crescent. Circumbuccal zone whitish, 
more extensive than in all the preceding species, but not so 
sharply outlined. 

Midas pileatus Is. Geoffroy et Deville. 

This species was figured in 1 848 by Geoffroy in the ‘ Archives du 
Museum,’ vol. v. pi. 31, and described under the name of “ Tamarin 
a calotte rousse,” p. 5fi9. Uj> to the time of my jiaper read at 
Herne, at the International Zoologiail Congress, it .seemed to me, 
judging from the literature within my reach, that it was repre- 
sented only by the single original specimen, coming from the Rio 
Javary, and preserved in the Pjiris Museum. (1 saw it there 
some days before, without a label, stowed away on a side-shelf.) 

At that time we had obtained from the upper River Purus two 
other specimens, a pair. This splendid species has its chief 
distinguishing marks in the cinnamon-coloured scalp-patch, the 
brownish-black general colour, and the sharply outlined white 
circumbuccal zone, including the nostrils, which ai'e completely 
surrounded by a nai'i'ow white band. 

Being in London for the Meeting of the Fifth International 
Ornithological Congress in July 1905, Mr. Oldfield Thomas, of the 
Proc. Zool. Boc. — 1907, No. VII. 7 
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depai*tment of mammals at the British Museum, to my no small 
surprise showed me a small series of skins from different points 
in the Upper Amazon I'egion, one having been furnished by 
Dr. von Ihering, from the River Jurud expedition. 

After my return to Para I saw by the ‘ Revista do Museu 
Paulista,’ vol. vi. (1904), p. 416, which had been sent in my 
absence, that Dr. von Ihering refers to three individuals in the 
collections made by Mr. Garbe at the time of the above men- 
tioned Jurud trip. He, however, classifies it as a new subspecies 
— M. pileatiis juraanns — which according to his statement is 
distinguished by the dark colour of the hair of the back, which in 
the description of the original type-specimen, made by Geoffroy, 
is stilted to be reddish at its base. It is true, that Geoffroy expresses 
liimself in the following terms : Le corps est superieurement re- 

convert, ainsi qu\^n I’oljser've si souvent chez les Hapaliens, de 
poils roux dans la plus gninde partie de leur etendue, anneles de 
blanchS.ti*e et de noire vers la pointe. II resulte de cntte dis- 
position, chez J/. pileatus, nn melange de gris et de noir, mais 
non des bandes alternatives de Tune et de Tautre couleui*,” 
Although the adjective roux ” may not be perhaps a hap[)y 
term, the rest of the description and the figure itself indicate 
an animal which does not differ essentially from the specinfens 
examined by me in London, nor from my two mounted speci- 
mens here at Pai’jl. Geoffroy evidently wrote with the desire to 
differentiate the uniform general colouring of this species (which, 
as already seen, is usually a common fejiture of most Amazonian 
Callitrichidfc) from the distinctly striped colouring of certain 
southern Maiinosc*t Monkeys (Jlajmle jacchns, <kc.). 

On separating the fur of the back of my two individuals in the 
Para Museum, the hair appears to be of the Siime deep blackish- 
bi’own as in the case of M. grlseorertex. The terminal fourth 
then shows a light greyish-white zone, followed by a terminal 
nearly black one. Jt follows therefore that in this detail my 
Purus specimens accord with the Junui specimens of Ihering. 
However, this detail does not seem to me of sufficient weight to 
justify the establishing of a sepaiute subspecies. 

Midas mystax Spix. 

Acquaintance and description of this species date from the 
sfime period and come from the sfime soui’ce. 8])ix brought his 
specimens from the River Solimoes ; a female is figured on plate 22 
of his work. Our Museum ]K>ssesses a consideiubly darker male 
specimen from the River J urufi. 

Instead of entering into a detailed description, 1 would simply 
call attention to the characteristic fact, that the white circum- 
buccal zone is nearly identical in extent and fonn with that of 
the preceding Midas pileatiis, but with a stronger tendency to 
form a moustache. 
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Midas illigeri Pucheran. 

I have recently received, through the kindness of the wife of 
the German Consul at Pard, Dr. Oishausen, an example of another 
species of Amazonian Marmoset Monkey hitherto unrepresented 
in our collections. It had been obtained at a very early age from 
an Indian woman at Iquitos, and kept as a pet until its mistress 
was about to sail for Europe. It lived seveml months at the 
Museum until about half -grown, and is now mounted. 

Dorsal aspect. — Principd colour a lovely dark brown-red 
covering the nape of neck, shoulders, and outei* side of arms and legs, 
embracing with a small band the rumf) and base of the tail. The 
back, however, properly speaking, forms an exception to this colour, 
bearing a very long oval patch, distinctly outlined, of dirty black 
in the centre and greyish fjonlers, with the tendency to form 
posteriorly dimly apparent light and dark transverse Imnds. Head, 
hands, feet, and tail black. 

Ventral aspect. —-Uniformly brownish-black from the throat 
as far as the anus, embracing the inner side of arms and legs, 
s(jpai*nttHl from the doiml patch by a brownish-red margin. 

In the black ffice we again find the white circumbuccal zone. 
But in this case it lejives the nostrils free and the white runs up 
to the cheeks in a triangular form nearly as fax* as the outer 
corner of the eye. 

By this feature the animal immediately proves to belong to 
the group h, subdivision a of the classification of Schlegel (‘ Singes,’ 
p. 262), that is to say to the Ilapale deinllei group. Among all the 
figures I have at ray dispostil, my specimen corresponds best with 
the animal represented in plate 13 of the ‘ Proceedings of the 
Zoological Society,’ 1871, by Bartlett, with the designation of 
Afidds devillei c? (considerably better than with the figure of 
M. devillei, fig. 3, plate 6, in the ‘ Atlas ’ of Oastelnau, which lacks 
any trace of a distinctly coloured dorsal patch). As the animal 
there represented is attiibxited by Schlegel (‘ Singes,’ p. 263) and 
by Forbes (‘ Handbook of Primates,’ p. 145 se,q,) to Ilapale 
illlgeri Pucheran (* Revue de Zoologie,’ 1845, p. 336), and as the 
desf*j*iption of thi^ species given by these two authors coincides 
sfitisfactorily with my Iquitos individual, 1 think I have to do 
with a half-grown specimen of Midas illigerl Puch.,a Marmoset 
Monkey stated to be fairly abundant in the Peruvian Amazons. 





100 


PHOF. E. RAY LANKESTER ON THE 


[Feb. 5, 


February 5, 1907. 

His Grace The Duke op Bedford, K.G., President, 
in the Chair. 

Mr. F. Martin Duncan, by permission of the Charles Urban 
Trading Co., Ltd., gave a cinematogi'aph exhibition of animals in 
the Society’s Gardens and other z(K)logical subjects, chiefly the 
life-history of Insects. 

Mr. Oldfield Thom.as, F.R.S., F.Z.8., exhibited a collection of 
Mammals and Birds from the Islands of Saghalien and Hokkaido, 
N. Japan, made by Mr. Malcolm P. Anderson inairrying out the 
Duke of Bedford’s Exploration of Eastern Asia. Mr. Thomas 
proposed to give a full .account of the Mammals on a later 
occfision. 


Dr. W. T. C.alman, F.Z.B., retid a paper entitled “ On new or 
Bare Crustacea of the Order Cum.acea from the Collection of the 
Copenhagen Museum. Part I. Tlie families Vcmn- 

tompsoniidfe^ and Leuconklcr 

This paper will be published entire in the ‘ Transactions.’ 


The following papers were read - 


1. The Origin of the Lateral Horns of the Giraffe in Foetal 
Life on the Area of the Parietal Bones. By E. HAy 
Lankester, M,A., D.Sc., LL.I)., F.K.S.. F.Z.S., 
Director of the Natural History Departments of the 
British Museum. 

[Received February 6, 1907.] 

(Text-figures 24-36.) 

A remarkable and wide difference between the Giraffe and the 
Ok^'.pi is constituted by the j)Osition and relation of the lateral 
horns in these two animals in regard to the bones of the skull. 
As I pointed out in my memoir on the Okapi rejid in 1901 (Trans. 
Zool. Soc. vol. xvi. p. 279), the bony hom-cone of that animal is 
.attached to the frontal bone, and it is the frontal bone which is 
raised into a boss for its support, whilst even in the hornless skulls 
supposed to be those of the female these frontal bosses are present. 
On the other hand, in the young Giraffe the main axis of the 
lateral ‘‘ossicone”* falls within the area of the parietal bone 

* I use the tenn “ ossicone ” in the present paper for the independently ossifying: 
bony cones which are found in Okapi and Giraife on the Irontal and parietal areiis 
and in the Giraffe also in a median position. Jn my memoir of 1901 1 spoke of such 
structures as “ossicusps,” a term which I now wish to apply more generally, 
reserving the tenn “ ossicono ” for the peculiar separately ossilyiug conea of the 
Giniffidaj. 
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(text-fig. 24), The wide-spreading base of the coue-Uke ossicusp 
subsequently encroaches, it is true, over a large portion of the 
frontal bone. In the adult both the parietal and the frontal are 



Lateral view of the akull and lower jaw of a \ery young; Giraffe, measurings 
30'8 centimetres from the occiput to the anterior border of the premaxilla : 
preserved in the British Museum. The drawing is iive«twelfths of the natural 
size, 

occ.f occipital crest ; yf.?., Giraftine conical tumescence of the parietal lione, above 
which is developed the lateral ossicone {p.oss .) ; the fronto-|)arietal suture; 
otJ., position ot the lateral tumescence of the Okapi, absent here ; pt.m., position 
of the median frontal tumescence of the Giraffe, which in this young sjandmen 
is still entirely undeveloped ; of.m., position of the median tumescence of the 
Okapi’s skull (basinasal); pl,v,f pnelacrymal vacuity; can., bifoliate cauiue 
(deciduous dentition). 

(From Trans. Zool. Soc. vol. .vvi. p. 293.) 

enlarged and tumescent, and both enter largely into the com- 
position of the lateral horn of the adult Gimffe (text-figs. 25 & 33). 
The whole form of the skull is rendered different in the two 
genera by this relationship of the ossicone to the frontal exclusively 
in the one, to the jmrietal piimarily but not exclusively in the 
other (see text-figs. 26 & 27). 

In a skull of a very young Giraffe (text-fig. 24), probably about 
a year old, preserved in the British Museum, the lateral ossicone 
is seen to I’est almost entirely on the parietal. A transverse 
section (text-fig. 28, p. 104) shows that the anterior margin of the 
enlarging base of the bone constituting the ossicone has spread— 
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Text-fig. 25. 



Lateral mcw of the skull of a Giraffe, about two-thirds ^rown. 
oce.^ occipital crest ; j.koss., ])arietal ossicoiie (epiphysis) overlyinp the parietal conical 
upjrrowth and spreadinji: on to the frontal bone ; fronto-parietal suture ; 
o.f.f., position of the lateral trontal tuniescenee in the Okapi, absent here; 
(/.t.m.y the characteristic median tumescence ot the Giraffe’s frontal, devoid in 
"this specimen ot any secondary cap or epiphysis, absent in the Okapi ; pl.v.j the 
jiradacrymal \ acuitv . 

(From Trans. Zool. Soc. vol. xvi. )». 284.) 

Text -fig. 20, 



View from above of the fronto-parietal re^ou of the skull of a vary young Giraffe. 

The parietal ejiiphyses were already ossined, but sepamble, and are here removed. 
oce.h.t exostosis of the occipital crest, which in Home adult Giraffes forms a second 
pair of “ horns ” (tivo-homed Giraffe ) ; atl,, the Giraffino lateral tumescence, seen 
here to originate in the parietal bone, which carries the conical ossicone aud forms 
the Giraffe’s paired “ horns ” ; of.L, the position of the Okapi’s lateral tumes- 
cence of the frontal bone, absent in Giraffe ; zygomatic arch ; jpo., posterior 
angle of the orbit ; ao., anterior angle of the orbit ; prselacrymal vacuity 
90 f,f supraorbital fosHa ; sfp,, fronto-parietal suture, 

(From Trans. Zool. Hoc. vol. xvi. p. 291.1 
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invaded as it were — the area of the frontal bone to a very slight 
extent. 

It seemed hardly possible to doubt that the ossicone of the 
Giiuffe takes its origin within the area of the parietal bone, but 
that conclusion was forbidden by the explicit statement of the late 
Sir Richard Owen who, in a paper published sixty-seven yeai’s ago 
(1840) in the ‘ Transactions’ of the Zoologictil Society, described a 
newly-born GirtifFe which liad died in the Gardens of the Zoological 
Society. Owen there states that he found the latei al boms of this 
Giraffe to bo definitely attached to the frontal bone, and to that 

Text-fig. 27. 



View from abo\e of the fronto-parietal rejrioii of the skull of an immature Okapi. 

occJi., angle of the occipital crest ; y.f./., p<isitio!i of the lateral tumescence of the 
parietal which supports the piiirc*d ossicoiies of the Giraffe, absent here ; 
the Okapinn tumescence of the frontal which supports the paire<l ossicones of 
the Okapi ; tlie zyi^romatic arch ; posterior angle of the orbit ; ao., 
anterior angle of the orbit ; prielaerymal vacuity ; otm.^ the slight median 
tumescence of the base of the nasals of the Okapi ; 6of.^ supniorhital fossa ; 
the fronto-parietal sutui*e. 

For comparison with text-figure 26. 

(From Trans. Zool. Soc. vol. xvi. p. 290.) 

bone exclusively. He gives the drawing, which is copied in text- 
fig* 29, p. 104. He draws attention to the suture (s) separating 
the two bones seen in section, and he states that x is the frontal 
bone and y the parietal. He an ives at the conclusion that whilst 
the lateral hoins of the Giraflfe are seen thus to originate as do the 
horns of all other Pecora, in connection with the frontal bone. 
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yet that in the Giraffe the gix)wing horn must spread fix)m its 
origin.al position, and in fact take up a new position on the 
parietal, with which he recognises that it is largely in contact 
in adult life. 

Text-fig. 28. 



Text-fig. 28. — Sagittal section through the bony tissue of the ossieone and the roof 
of the skull of a very young Girafle (same specimen as that dmwn in text- 
fig. 24). Drawn of the natural size. 

p. 088 ., the ossieone; the parieto-frontal suture; the parietal bone; 
f/., the frontal bone. 

Text-fig. 29. — Copy of the drawing (natural size) of a sagittal section through the 
ossieone and the roof of the skull of a newly-ljorn Girafle, published b)',the late 
Sir Richard Owen in the Trans. Zool. Soe. 1840. 

JD.OM., the ossieone; a., the parieto-frontal suture; stated to be a ** frontal" by 
Owen but actually parietal ; ,y., stated to be “parietal " by Owen but nowslrown 
to be frontal. 


^ I felt considerable doubts as to the correctness of this observa- 
tion, and obtained through tbe kindness of Piof. Htewait some 
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five years ago the actual skull of the newly-born Giraffe examined 
by Owen, and still preserved at the Royal College of Surgeons. 
The whole of the frontal and parietal I'egions had been cut away 
from the skull and the pieces could not be found. There was 
no evidence to be obtained from the specimen as to what really 
was the nature of the bone x (in text-fig. 29) and the bone y. I 
formed the hypothesis that Owen had had the horn-bearing region 
cut out and a section made by an assistant. The section is that 
which he figured and is here copied. But the piece having been 
detached from the i‘est of the skull, Owen seems to have mistaken 
right for left and back for front, so that in reality the bone 
marked x is the parietal and the bone marked y is the frontal ; 
and the young horn oi* ossicone is resting on the parietal as it 
(Uh3s in the later stages of gi'owth, and not on the frontal as 
supposed by Owen. 

1 could not test the truth of this hypothesis without examining 
myself a newly- born Girafle or a well-advanced fa^tus, and accord- 
ingly I liave made efforts to obtain such a specimen by application 
to the ofiicials of the late African I>epartment of the Foreign 
Office and to those of the Colonial Office, as well as to naturalists 
and sportsmen. No newly-born or foetal Giraffe came to hand, nor 
could I hear of one as l)eing preserved in any Museum in Europe. 
Accordingly I was very grateful when last summer our Secretaiy 
was able to place at my disposal the fcetal Gimfie which was 
removed from its mother after her death in the Gardens in April 
1906. This fcetal Gimffe was figured and described in a general 
way by Mr. Beddard (Proc. Zool. Soc. 1906, p. 626), but the 
examination of the skull was kindly left to me. The dead 
mother of this foetus was a South -African (Transv^aal) Girnffe 
{G. cainelopcirdaHs toardi) and the father a Koixiofaii specimen 
(G. Camelopardalis aniiqiiortLH^i), Mr. Beddard has given the 
dimensions of the foetus, and has estimated that it had pi-obably 
completed two-thii'<ls of its ftetal life. He has pointed out and 
figured the large size of the incipient lateral horns, and their 
fiee extremities tufted with long hair, and has noted that their 
substance is of a gristle-like consistency. 

Sfx)n after I received the specimen, the integument (C) was 
reflected from the right side of the fronto-]:)arietal region of the 
head, under my supervision, by my assistant Dr, Ridewood ; and 
by subsequent i*eflection of part of the periosteum the view 
obtained which is given in text-figure 30. The integument of 
the right side of the head (C) was thi*own back, and the j>eriosteum 
of the parietal bone was reflecte<l (D) excepting that part lying 
beneath and forming the base of the right lateral horn. This was 
pinned down and cut away from the rest of the periosteum, leaving 
it as an oval area A, mai-king exactly the position of the ossicone 
(fibrous and soft) on the jmrietal bone. In the drawing the suture 
sepamting the frontal from the iMuietal bone is seen (sii^.), and it 
is demonstrated that the base of the young lateral horn or ossicone 
is wholly within the ami of the jmrietal bone, to the periosteum 
of which it is loosely attached by connective tissue. 






Drawing of the viglit ^ule of the head of the fu*tal CiiiafFe des«crn>ed in the text, of thrco-hfths the natural ‘size. 

The integument carrying the right “ horn *’ has Iweii reflected (C) and all of the 'subjacent periosteal membrane D, except an oval patch 
A corresponding exactly to the base of the right horn which is it‘^lf out of sight on the other side of the reflected flap of 
integument. F is the frontal bone ; Sitt, is the tronto-parietal suture ; the naked bonj" surface upon which the oval patch of 
periosteum A is Ij ing is the parietal bone ; B is the hairy hom-rudiment of the left side. 
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The substance of the young ossicone was free from osseous 
deposit but of a tough consistence. Microscopic sections showed 
it to consist of a fiVmo-tmbecular tissue with abundant interspersed 
cellular elements. 

The dissection as here presented definitely establishes the fact 
that the site of oingin of the lateral horns or ossicones of the 
(lirafTe is entirely within the area of the parietal bone. The 
supposition that Bir Richard Owen had by inadvertence reversed 
the cut-out portion of the fronto-parietal area of his newly-bom 
(liiafie, and had thus identified parietal as frontal and frontal as 
parietal, is confirmed. The ini|)orttince of the distinction between 
tlie genus (Jiraffa and the genus Okapia, arising from the pariettil 
position of the lateral ossicones in the former and their frontal 
position in the latter, is thus placed on a firm basis, since it is 
shown that at a stage of growth even efirlier tlian that of birth 
the ‘‘forecast” or rudiment of the (lirafte’s lateral lx)ny cone 
((»ssicone) is )>laced and attache<l absolutely and s(dely within the 
.area of the panebd bone. 


Text-fig. 31. 



A. B. 

'riu* U*t't “ horn ” of the fcctal (iivaflTo, drawn of the natural size. 


A. Seen from behind (postcro-external face). 
H. Si»en troin in front (aiitero-interual face). 


The form of the soft nnossified forecasts of the lateral ossi- 
cones in this fietal Girafte is worthy of further notice. As shown 
in Plate V. at^companying a later paper in this volume, and in the 
text-figure here given "(fig. 31), the upgi-owth is of considerable size, 
is compressed so as to give a narrow oblong area in transverse 
section, and is set on the head so that the elongated basal area 
has au oblique position, with its long diameter directed back- 
wards and inwai^s towards the median line. The surface of the 
ossicone-foi’ecast is covered with hair, which is very coarse and 
long at the free upstanding margin, as shown in text-fig. 31. 
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The text-figure 32 also shows that three of the dark hair-bands 
are disposed around the base of the young ossicoiie. The great 


Text-fig. 32. 



Right 


Diagram to show the flattenetl plnte-like form and the orientation of 
the horns ot the fa*tal Giraffe. 

6, r, d. The four left-side inter-corniinl colour-bands of the pelage. 

lateral compression or flattening of tlie young structure is 
remarkable as compared with the fuller circular contour of a 
transvei'se section after ossificuition has advanced. 


Possihle Relations of the Giraffid Ossicones to the hoinj Horn- 
cores of Bovidie and the Antlers of Cervidm. 

In my memoir describing »Sir Harry Johnston^s sj^ecumens of 
Okapi, 1 ventured on some speculations ^us to the relationships of 
the bony growths called horns and antlers in the Pecora. These 
speculations were vitiated by the uncertainty of existing know- 
ledge as to the actual embryological origin of the structures 
compared. They assumed the origin of the horn-cores of Bovida* 
as separate rudiments which become united to the osteogenetic 
tissue of the frontal bone at an early period of development. 

Although convincing histological accounts of their development 
are not yet in existence, it seems to result from the observations 
of Diirst that the horn-cores of Bovidae are not of independent 
origin, but are actual outgrowths of the osteogenetic tissue of the 
frontal bone. The same origin appears to hold for the hom-style 
or column which supports the antler of the Cervidaj. 

It is unfortunately the fact that our knowledge of the early 
embryological history of the ‘‘ossicones” of the Giraflh and 
Okapi is still more defective. All we know is (1) that in Owen’s 
newly-born Giraffe the rudimentary unossified ossicoiie was sepa- 
rated (as shown in text-^fig. 29) by the dense periosteal membrane 
from the subjacent parietal bone ; (2) that in the ftetal specimen 
of two-thirds time here desciibed the soft forecast of the ossicone 
was equally cut ofl:’ from the subjacent parietal bone by dense 
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periosteum ; and (3) that in a much younger dried skull there is 
no indication on the cranial wall of any outgix)wth.” 

We shall not be in a position to speak definitely until other 
f(etal (thufies of younger stages have been examined by proper 
histological methods; but it seems legitimate to consider the 
lateral ossicones of the Gimffe, and therefore of the Okapi, as 
originating in a fibrous osteogenetic mass which gives rise to a 
protrusion of the integument and originates in the (jonnective 
tissue of the integument rather than in the osteogenetic tissue of 
the cranial roof, from which it is separated by a dense membranous 
pej’iosteum. 

The Iciieral ossicones of the Oirafe ajijtear to have the same 
nature and mode of origin as has the centrally -placed ossicone of 
the same animal. This median ossicone is variable in size, and 
does not appear until many years after birth when growth is 
nearly complete. The histological processes by which the median 
ossicone is formed have never yet been studied, but it is practically 
(‘crtain that it forms not fis an outgrowth of the bone of the 
cranial roof, but as a “ dermal ” or tegumentary growth external 
to and independent of the cranial bone. • 

The same process wdiich leads in the Girafie to the formation of 
a meflian ossicone, in some cases becomes specially active and leads 
to the formation of additional supernumei’jiry sub-tegumental 
ossifications. Thus two such of smaller size than the normal 
median ossicone are seen in the median line in a skull of Girafie 
in the British Museum, in which bony deposits on the margin 
of the orbit ai’o also seen. The skull of Okapi brought by 
Oapt. Boyd Alexander from the Welle River shows such an 
exceptional sub-tegumental bony depcjsit on the margin of each 
orbit ; and it is to be noticed that both in Gimffes and Okapis in 
old individuals the base of each ossicone spreads very wddely as a 
thin encrusting layer, so as t© involve much of the frontal in 
specimens of Giraffe and a large surface of the parietal in the cfise 
of Okapi. 

These superficial ossicones and their outspreading marginal 
growths of the Girafiidap ciinnot l>e accurately nun-ked ofi* in later 
life, although they can be separated in earlier life, from the highly 
important upgi‘owths or ‘Humescences (as 1 previously cialled 
them) of the cranial >>ones over which they lie. The (completed 
lateral horn of the Gimfte consists very largely of a conical up- 
growth of the parietal bone, and also of thefrontid bone— occupied 
V)y an air-sinus- ^developed between the tabuhe of the bone. The 
basal region of the upgrow'fch involves the frontal bone more 
largely tlmn the parietal. The originally independent ossicone 
contributes but a small amount to the whole bulk of the structure. 
It forms merely the terminal knob, and is fitted over the tumes- 
cence like a superficial investment which dwindles in thickness as 
it descends the cone until it becomes a mere film. 

The position of the lateral and median ossicones in an adult 
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(tliougli not senile) Giriiffe, and the relation of the sinus of the 
IKirietal and frontal to thelateml horn, is shown in the figures (text- 
figs. 33 & 34) which were pi*epared from photographs of sections 
of a skull made under my direction. It will be obaeiwed that it 
is not possible in such sections to distinguish the line of ankylosis 
of the separate Ijoiies ; we can only guess somewhat vaguely as to 
what belongs to each of the three elements fused together, viz., 
ossicone, parietal, and frontal. 


Text-fig. 33. 



Skull of Giraffe, left side; key-figure, a little larger than one-sixth (linear) of the 
natural sizie, showing the directions in which the skull was cut. 

(From the Proc. Zool. Soc, London, 1904, vol, i. p. 161.) 


Thus WO see that the “ossicone ” of the adult OiiafFe is essen- 
tially but a cap of Ixtny substance fitting over the great upgrowlih 
or conical tumescence of the cniiiial wall— at the first most marked 
in the parietal area,- and that it makes its first appennin(!e a.s a 
solid growth of fibrous tissue resting on the flat cranial roof. 
The same conclusion may legitimately he dmwn from what we 
can see of the early and later conditions of the ossicone in 
Okapi*. 

* The tumescence of the frontal bone of each side in Okapi, wdiich ankyloses with 
the ossicone overlying it, is of considerable volume, like those to w’hich the parietal 
gives rise in the Giraffe. 1 shall have an opportunity of describinir this structure 
more iully hereafter. At the present moment 1 desire to draw attention to a curious 
fact with reprd to the rudiment of a median horn in Okapi. The base of the nasal 
bone gives rise to a small but well-marked median tumescence in the Okapi. I 
described this in Sir Harry Johnston’s specimen (Trans. Zool. Soc. vol, xvi.). In horn- 
bearing skulls of Okapi this is more pronounced than iu the hornless speeimens ; it 
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Since it is clear then tJiat the Giiuffe’s horns comprise two 
bony factors, the question arises which of the two corresponds 
with the horn -core of Bovidae, or whether either or neither had 
such a correspondence. 



Vm'w, looking forwardt*, of the skull cut in the direction of the line 4 in text-fig. 33. 
Oii(‘-third (linear) of the natural size. 

(From the Proc. Zool. Soc. London, 1904, vol. i, p. 164.) 


is more strongly marked in the horn-bearing skull of Okapi brought by Capt. Boyd 
Alexander from the Welle River than in any other specimen seen by me. ifo ** ossi- 
cone” or teguraentary cap has l>een observed in Okapi in connecstion with this 
median tumesceiKw. Has there been one present in the ancestors of Okapi P Or 
does the tumescence precede the formation of a teguraentary ossicone P 
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Text-fig. 35. 
ft. 



Drawing, of the natural of a young fu'tal skull of a fiiniffe, preserved in 
the Hritish Museum. The fa‘tu& is at so early a sUige that no truce of the 
future horn or ossicone is presented, and moreover the parietal hone does not 
form the vei*te.\ of the Imiin-ease as in the skull drawn in text-fig. 2 A, p. 101. It is 
worthy of remark that a line di’awn from the occ.-par. suture to the fronto-par. 
suture is in this early foetal skull almo.st at nght angles to a line drawn from 
th(‘ latter to the naso-frontal suture, a condition which is even more strikingly 
exhibitetl in the adult skull of the Common Ox as contrasted with that of 
Oiu«, Ovibos, and Antilopida*. Jn adult Oirafte the surfaces of the frontal and 
parietal are mori* nearly parallel, and in Okapm quite so. Jt is a very curious 
fact that in Bos the whole posterior region of the hrain-case formed by the 
parietals, which in Okapia stretches horizontally backwards from the fronto- 
])arietal suture to a distance as great as that occupied by the frontal portion, is 
abolished ! The parietals are vertical and not horizontal, and a sort of false 
occipital ridge is formed bv the fronto-parietal suture. The \ery young Giraffe- 
fcetus approaches this condition. 

In answer to this question, it api)ear8 to me tliat the following 
statements are justified 

1. Since the bony horn -core of Bovidtu originates as n part of 

the osteogenetic tissue of the fronts 1 hone, it cannot 
(according to our present knowledge) be identifie*! without 
considemble qualification with the free tegumeiitary 
ossicones of Giraffidfe. 

2. The upgrowth (tumescence) of the frontal bone in Okapi and 

of the parietal and fix)ntal in Ginifie, which forms the 
bulk of the lateral horns in those animals, is more nearly 
similar in nature to the bony horn -cores of Bovidte than 
are the os.sicones of Giiatti<la\ 

3. The frontal tumescence or upgrowth of Okapi cannot be 

considerecl as morphologiwilly identical with the parietal 
tumescence or upgrowth of Giraffa, 

4. The free lateral ossicone of Girafa might legitimately be con- 

sidered as morphologically identical with the free lateral 
ossicone of Okapi. The free tegumentary ossicone of an 
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ancestral form might in a series of generations shift its 
position from the frontal to the parietol area ; and it might 
reasonably be admitted that the upgrowth or tumescence 
of the frontal ceased to develop when the parietal position 
was assumed by the ossicone with consequent tumescence 
and upgrowth of the parietal bone. 

5. On the other hand, the theoretical assumption that the 

frontally-placed ossicone of Okapi and the parietally-place<l 
ossicone of Giraffe are independent of one another and 
possibly co-exist in an ancestiul form, is favoured by the 
fact that the Giraffe does develop a third well-marked 
ossicone in the mid-line of the fronbil, and that both 
Okapi and Giraffe exhibit minute supernumerary growths 
of the kind on the cranial surface. 

6. It results from these considerations that it is not possible at 

present to trace the lateral horns of the Okapi and the 
Gii-affe into any close genetic relationship with those of 
Bovidte — still less of Cervida^. At the same time it is 
possible that the peculiar Bupei*ficial element of the bony 
horn (the ossicone) is identical in the latemJ horns of 
Okapi and Girajfa^ havdng shifted its position backwards 
in the latter genus. This conclusion is not, however, by 
any means forced upon us since the Giraffidae are known 
to have {in additional ossicone — the median one ; and it is 
therefore not without analogy that independent frontal 
and parietal ossicones should develop. 

I am aware that it is not difficult to make assumptions by 
means of which a genetic relationship between the latenil horns 
of Giraffidie, Bovidap, and Oervida? is rendered possible ; but it 
should, 1 think, be clearly understood that there is at present no 
direct evidence to support these assumptions. It may be assumed 
(«) that a bony horn of the nature of the horn-core of the Bovid{e, 
or of the antlei’-column of Cervidse, has in some remote ancestors 
of the Giraffidsa become segregtited fi'om the frontal bone of which 
it was a part, and acquired independent existence as a fibrous 
rudiment as well as independent ossification, thus establisliing the 
independent lateral ossicone of the Gmaffidse. Or, again, it may 
be a8sume<l (ft) that in ancestors of the Bovidse and Oervida?, 
bony horns which were existing as free tegumentary products, 
ankylosing in mature age with subjacent cranial bones, became 
so ank3doseil at earlier and earlier stages of development until all 
trace of their independent origin was lost, and they appeared to 
originate as gi’owths of the frontal bone itself. The stock so 
endowed gave rise (it would be assumed) to Bovidae and Oervidie ; 
that portion of the ancestry which retained the oiiginal method 
of development of free tegumentary ossicones became, on the other 
hand, the progenitors of the Giraffidee. 

I am not aware of any facts in the structure of living or extinct 
Aitiodactyla which furnish an analogy for either of these pro- 
cesses of transformation. Kor do I think that our knowledge of the 
extinct forms such as Samatherium^ Siva^herium^ 

Proo, Zool. Soc. — 1907, No. YIII. 8 
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Bramatheriiim^ and Hydaspith^um^ is of a nature to assist in 
establishing the existence of such a remarkable transformation. 

The assumption a — namely, that the transition was from frontal 
outgrowths such as Bovidae and Cervidae present, to the segregation 
and independence of the Giraffid ossicone — meets (it may be 
pointed out) with an almost insuperable obstacle in the free median 
frontal ossicone of the Giraffe, for which there is no forerunner 
in the Bovi-Cervine scheme of solid continuous outgrowths of 
the cranial wall. The consideration of the Lower Miocene Proto- 
ceroB with its four pairs of horns does not help us much in this 
question, though its possession of a pair of parietal and of two 
pairs of frontal upgrowths or ‘ bosses ' is significant. 

Various PositiorisS occupied by the Paired Frontal Harm of 
Cavicorn and Cervine Rumhiants. 

An interesting fact in relation to the question of the identifi- 
cation of Giraffe’s parietal with Okapi’s frontal ossicones is that 


Text-fig. 36. 
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the paired frontal hoi*ns of Antelopes, Bovines, and Deer occupy 
very widely-separated positions in different genera. Dr. Eidewo^ 
has kindly prepared for me a diagram (text-fig. 36) showing these 
varied positions in a series of genera. The most remarkable 
position is that of the hom-cores of the Antelope Cephalophua, 
which is not fully exhibited in the diagram. The frontal in 
some species of this genus actually pushes out a process into the 
area of the parietal, upon which the horn-core r^ts. The horn- 
cores are seen (by inference to the diagram) to arise sometimes at 
the hinder margin of the frontal, sometimes on the orbital ring, 
sometimes in the anterior third of the frontal. The co-existence 
of two pairs in Tetraoeros suggests a multiplicity of horns in 
ancestral forms. 

The position of the horn-cores in the genus Bos is not marked 
in the diagriim ; it is identical with that of the posterior paii* of 
Tetraceros, 


2. Parallel Hair-fringes and Colour-striping on the Face of 
Foetal and Adult Giraffes. By E. Ray Lankestbh, 
M.A., D.Se., LL.D., F.R.S., F.Z.S., Director of the 
British Museum (Natural History). 

[Kt'ceived February 6, 1907.] 

(Plate Y,* and Text-figures 37-48.) 

When examining the fmtal Giraffe which I received from the 
Society in the past summer, I observed a number of parallel 
bjintls or stripes of dark and light colour on the hairy coat of the 


Text-fig, 37. 



Luft side of the head of the festal Giinffe described, showing colour^etripee on the 
snout and above and below the eyc« The small arrows indicate the oireetion of 
slope of tlte hairs. About three-tenths of the imtural sise. 


^ For explanation of the Plate, see p. 105. 
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face — between the two lateml horn- sacs, also between the eyes and 
above the eyes, which are carefully represented in the coloured 
drawing (Plate V.) of the face of the foptal Giraffe. I observed 
similar but more strongly marked and broader bands of alternating 
reddish-brown and paler colour l)etween the nostrils (see Plate V. 
and also text-fig. 30, supra, p. 106) and at the side of the upper 
lip, on the front of the lower jaw and below the eye (text-fig. 37, 
p. 115). 

The colour-bands between the horns and the eyes varied in 
intensity according to the angle of the incident light, and could 
be temporarily destroyed by pressing the skin and smoothing 
down the hair. After careful examination of the hairs, I came 
to the conclusicm that there was no actual difference of colour in 
the hairs occupying the darker strijies and those placed on the 
lighter tracts, but that the phenomenon was due to the existence 
of parallel linear depressions or wi*inkles the existeiicje of which 
was made obvious by a transverse section of the integument 
(text-fig. 38). The hairs are crowded together in the trough of 
the wrinkle, and fui^ther apart in the convex intermediate areaJS. 
That ‘‘ wrinkling ” could produce such an impression of dark and 
light banding was demonstrated by the casual folds and wrinkles 
of the integument on the legs, and by purposely producing such 
wrinkles by pressing or folding the hairy integument. 

Text-fig. 38. 


Section across three dark-coloured bands abo\e tlie eye of thefretal Giraffe, showinsr 
three lon^tudinal furrows or depressions in transverse section correspondiiijo: to 
the dark bands. Magnified. 

Nevertheless I could not attribute the colour- banding to a 
mere accidental or casual formation of wrinkles. Their definite 
form and ariungement precludes such an explanation. They 
appeared, to me to be the expression of a definite structural 
condition. Moreover, immediately over the eyes and on the 
snout the difference of colour of the alternating bands was very 
strong, the darkly-coloured stripes being of a strong reddish- 
brown tint and the intermediate Imnds quite pale ; and in this 
case a pigment was present in the hairs of the <larker stripes 
which was not so richly developed in those of the lighter 
neighbouring stripes. I found, on micixiscopic examination of 
the hairs, that they could be roughly divided into three sizes ; 
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the largest, few in number ; medium- sized, more numerous ; and 
a smallest size, the most abundant (text-%. 39), The two larger 
sizes of hair were remarkable for appearing almost colourless in 
their lower (proximal) moiety and very dark in the upper (distal) 


Text-fig. 39. 



moiety. The smallest hairs were dark-ooloured throughout. 
When a piece of the hairy colour-banded region was examined 
with a strong lens, the tips of the hairs were seen to converge from 
the two sides of the shallow furrows or wrinkles as shown in the 
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text-figure 40. The superposition of the darker free ends of 
the haii^ conceals tiieii* paler basal regions, and thus intensifies 
the difference between the apparent colouring of the troughs or 
wrinkles and the intermediate spaces where the hairs do not 
converge. An interesting experiment in logard to this matter was 
made by my assistant Dr. llidewood. He took a piece of pale 
hat-maker’s plush, and stained with dai*k pigment the free ends 
of its hairy surface. He found tluit on throwing this inanufac- 
tui’ed material into a series of wrinkles, vei*y sti'ong alternation 

Text-fig. 40. 



Suifaee-view of banded “pelage ” of the frantal region of fcetal Giratfe. showing the 
convergence of the hairs at the three longitudinal bands of (iark appearance. 
Magnihed. 

of dark and light colour-stripes could be ju’oduced, (This pre- 
par^ material was shown to the Meeting and dark and liglit 
bands produced in it and removed at pleasure by alternately 
throwing it into’ wi’inkles and stretching it so as to remove the 
wrinkles.) 

-^though these colour-strij;)es on the head of the foetal Giraffe 
thus appear not to be due to alternate tracts of hair of differing 
colour, it seems to me that they liave a real existence as effective 
colour^arking, and that their structural cause is to be found in 
the differentiation of the attachment of the panniculus carnosus 
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Text-%. 41. 



An enlarged drawing of a single hair of average siae ftom the frontal region of an 
adult Giraffe {Girciffa eamelopardali9 wardi), ehowing the dark pigmented 
free extremity and the opaque white lower portion. 
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to the integument, and in the related direction and convergence 
of the hairs in definite bands or hair streams. An examination 
of the adult Giraffe establishes the truth of this view. I visited 
the Giraffe-house at the Society’s Gardens in order to examine 
the father of the foetal specimen in which I had observed this 
colour-striping. The father is a Kordofan specimen, and there 
is also in the Giraffe-house a female Kordofan Giraffe. I was 
not a little surprised to find veiy strongly-marked colotir-striping 
over the eyes of both these Giraffes, especially well-marked in 
the female. Portions of the muzzle are also banded, and between 
the eye and the angle of the mouth are developed from four to six 


Text-fig. 44. 



Oolour-Htripiiig on the face of Giraffd Camelopardalis eottoni from Mt. Elgon, 
Uganda. This npecimen shows a hom-like exostosis over the right eye. Drawn 
from a specimen in the British Museum. 


strongly-mai’ked horizontal colour-bands which are not present in 
the foetus (see text-figs. 42 & 43). I found that when the eye was 
shut and the skin above the eye stretched, the strongly-marked 
dark and light bands disappeared giving place to an irregularly 
blotched appearance*, which immediately resolved itself into 
alternate dark and light bands when the eye was opened and the 

* It seemed to me that there were in this re^don definite tracts in which the 
pigmentation of the hair was and others in which it was dark, hut exact 
observation was, 1 found, impossible in the livinN animal. 
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superciliary region thrown into the normal condition assumed 
when the animal is alert. I also noticed that though the 
horizontal bands between eye and mouth never actually disappear, 
they are intensified by a muscular contraction resembling a 
sneer which sometimes is exhibited by the Giraffe. I found that 
the third Gimlie in the Gardens (a West African specimen) did 
not exhibit any colour-lmnda on the face. 



I next proceeded to examine from this point of view tlu‘ 
fine series of Giraffe heads and necks exhibited in the public* 
gallery of the British Museum, as well as several unmounted 
skins. I found that several of these specimens exhibit colour- 
banding over the eye and some of them below it, whilst these same 
specimens exhibit strong horizontal “ fringes ” or banding of the 
hair between the eye and muzzle, and some also show banding on 
the lower lip (see text-figs. 44-48). On the other hand, some of 
the specimens exhibit little or no trace of these bands. In none 
have I found any trace of the bands in the mediad position 
between the horns and between the eyes, shown by the fcetal 
specimen drawn in Plate Y., which itself shows no trace of the 
pre-orbital horizonttil stripes. 
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The bands of altea:nate light and dark colour are as much 
larger and wider in the adult Giraffe as are all its dimensions 
larger than those of the fcetus. But a fact in regard to the 
banded appearance of the hairy coat of the face has come to light 
in the case of the adult skins which is indicated in the enlarged 
drawing of a piece of the fcetal pelage (text-fig. 40, p. 118). This 
is that the bands ai*e essentially due (at any rate, those which are 
j>eculiar to the adult and most strongly-marked, viz., the hori- 
zontal pre-orbital gioup of bands) to a diffeieiitiation of the hair 
into pamllel tracts of more densely placed hairs, the points of 


Text-fig. 46. 



The same Ki>eciiiieu as that shown in text-hg. 45. In this ib-awing the colour-effect 
is ignored, and only the ridge-like arrangement of the hair on the face and 
muzzle in parallel fringes is ^own. 


which converge and stand up so as to form a well-marked raised 
stripe, fringe*^ or ridge”*, and intermediate tracts of smooth 
flat-lying hair. In some of ‘the Museum specimens the more 
crowded upstanding hains appear to l)e coloured more darkly than 
those of the intermediate ti'acts, but really the colour-effept is 
due to the pigment of the free ends of the hairs showing, whilst 
the thicker cortical substance of the bases of the hairs is white 

* The ridge ei upetondlng heir corresponds, it must be noted, to ukat is a shallow 
wrinkle-like grwm in the fcetal skin. 
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Colour-striping (very slightly developed between eye and nostril) of the face of a 
Somali-land Giraffe {Gireva reticulatus), I>awn from a si>ecimen in the 
British Museum. 



'Fhe same specimen as that shown in text-fig* with all colour omitted. The 

parallel bands between eye and nostril are not marked out in colour, but are 
merely derated fringes or ridges of hair traversing a colourless region. 
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(text-fig. 41, p. 119). In one Somali specimen ((?, retiouhituB) the 
hairs are entirely white over a large part of the region of the face 
where the horizontal bands are developed. Yet these horizontal 
bands show up very distinctly on account of the more erect setting 
of the hairs (see text-figs. 47 48). In some ctises the hairs of 

these ridges seem to have yielded more readily to destructive 
processes connected with taxidermy than have the hairs of the 
neighbouring tracts, and conse(juently the bands are marked out 
by nearly bald furrows or pathways. 

Another point of interest is that one of the horizontal pre- 
orbital hair-bands in the adult Qirafie directly leads up to the 
pre-orbital hair- whorl, and that the position of this hair- whorl 
appears to be farther in front of the eye in the Somali (7. retieu- 
latm than in other Giraffes, whilst undoubtedly the hair is more 
erect and strongly developed on those lidges and on the hair- 
whorl in that species than in the other Girafies which I have 
been able to examine. 

It would be interesting to ascertain how far the varying 
development of these colour-binds and parallel hair-ridges on the 
face of the Giraffe is constant in the different load varieties of 
Girafie w^hich have been distinguished. This is not a matter with 
which I am at present able to deal. The purpose of the present 
communication is to call the attention of zoologists to a banded 
structure of the integument of the face in Giraffes which results 
in the appeai*ance of dai*k and light parallel bands of hair and in 
the formation of sti-oiigly-marked parallel fringes or ridges of 
erect hair separated by bands of recumtent hair. These struc- 
tures are recorded in a fojtal and in adult Giraffes, and appear to 
have hitherto escaped attention. 

The production of optically effective colour-bands by the mere 
crowding and di relation of hairs along certain lines, without actual 
difference in the [)igmentation of the hairs of the lighter and 
darker strifHJs. has possibly some significance in regard to the 
origin and development of the more definite striping of the 
mammalian pelage so frequently shown, when dark and light 
stripes distinguished from one another are caused by t.he actual 
presence of pigment in the hair of the dark stripes, and its 
absence in the liair of the lighter or white stripes. 


EXPLANATION OF PLATE V. 

Coloured drawing? of the head aud face, »een from above, of the foetus of a 
Giraffe removed from its mother which died in the Society’s menagerie in April 
1906. 

The head of the foetus measured seven inches and one unarter from the anterior 
angle of the base of the outer ear to the extreme border of the upper lips. 

The specimen had been preserved in alcohol for six months. 

Details conceniing the parentage Ac. of this foetus are given by Mr. Beddiltd in 
Proc. Zool. Soc. 1906, p. 626. 
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15. On the Existence of Rudimentary Antlers in the Okapi. 
By E. Ray Lankkster, M.A., D.Sc., LL.B., F.R.S., 
F.Z.S., Director of the British Museum (Natural His- 
tory). 

[Received February 6, 1907. ] 

(Plates YI. & YII.* and Text-figures 49-55.) 

We know a great deal more as to the horns of the Oka-pi than 
was the case when I communicated my description of that animal 
to the 8ociety in 1901, find founded the genus Okapia. 

The two skidls sent home by Sir Hfirry Johnston — tike first 
seen in Europe — were hoinless, and it Wfks at fii*st a mattei* of 
doubt as to whether the Okapi Wfks a hornless Oirafiid, oi* whether 
the male possessed horns whilst these two skulls were the one 
immature find the other tha.t of a hornless female. 

During the printing of my memoir additional specimens were 
i*eceived in Brussels, and were transmitted to Dr. Forsyth 
Ma.jor ill London for study and descrijition. J saw in Dr. Forsyth 
Major’s possession a fine adult Okapi skull which had a pair of 
well-iUn eloped bony cones rising each by a broad base from the 
fi’ontals, of which tiny fnipeared to form jmrt. No suture was 
visible. An outline of this skull was published in my memoir 
by kind permission of J)r. Forsyth Major. J filso was able to 
examine find to mention the exi.stirice of fi curious stiaicture 
discovei’ed by that gentlenifin in regfird to these ossicusps ; find I 
described it in tha following terms : - ‘‘ The fine bony cones 
three inches long, which have made their ajiikeamnce in the 



Diawiiijr of a fore aiul aft >eetioii tlinmgh the tij) of the ossicone of aii adult Okapi 
in the collection of the MuM‘um of the (’on}?o Jndt^pendent State. The section 
and drawing wen* inaile by Dr. Forsyth Major. 

The section shows the penetration of transverse fissures from the surface into the 
interior ot the honi-tip. 

dense ivory-like bone; /j, jiosteriorly-placed transverse fissure; c, more anterior 
transverse fissure (marking off and jiresumably about to cut off and detacli an 
anterior segment or plate of bone as a rudimentary “ antler ”) 


Brussels skull, show no sutiii*e at their base, nor any indication 
of origin as separate cap-like structures. For all that one can see 
they lufiy he diiect outgrowths of the frontal bone itself. Curiously 

♦ For explanation of the Flutes, see p. 134. 
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enough, the point and posterior margin of the bony cone are 
polished as though it had protruded through the skin like a 
cervine antler. The point is sepaiiited by a suture from the rest 
of the ‘ ossicone,’ forming a small terminal cap of bone a third of 
an inch in depth. This curious structure, as well as a fK)ssible 
second suture a little lower down the ossicone, was pointe(l out to 
me by Dr. Forsyth Major. Thest; ap|)eaiuiices will be figured in 
that gentleman’s memoir on the Brussels’ specimens.” This is 
the first and so far the only published notice of the antler like 
tips of the Okapi’s horns. The figure pi*ef)ared by Dr. Major of 
the section made by him through the end of this Okapi’s ossicone 
is reproduced in tlie text-figure here apj>ended (text-fig. 49). 
Dr. Major does not himself propose publish anything further 
at present on the Okapi, and the little dinwing has been placed 
in my hands by him. A tracing of it was also kiiully sent to me 
by M. Fx’aipont, of Li6ge. 

The further history of our knowledge of the horns of the 
Okapi has been complicated by the arrival in Europe of various 
sj>ecimens, concerning the sex of which either erroneous informa- 
tion or none at all has l>een given by the natives from whom the 
specimens were obtained. Thus Dr. Forsyth Major was led to 
suj)pose that the female Okapi has a small unattached ossicone, 
some two inches in length, wlien adult, but he subser|uently came 
to the conclusion that this supposed female was in reality a young 
male. Ju ‘ La Belghjue Ooloniale,’ No. 21, May 1902, Dr. Forsyth 
Major wrote : “L’Okapi ]»osskh* deux comes frontales, recouvertes 
d’une peau velue, plus petites, de forme conicpie et pi'esque verti- 
cales chez la femelle; j)lus grandes, dirigees obli(|uement en 
arri^jre et en p(‘u triangulainw chez le xnale.” 

At a subsecpu^nt date Dr. Foi*syth Major came to tlu^ conclu- 
sion that the specimen supposed to be a female possessing small 
iletjK-hed ossicones, was in reality a. young male (Proc. Zool. 8oc. 
i 902, ii. ]). 3*19), and that the female Okapi is hornless, whilst the 
male alone possesses ‘•horns” which make their appeaiunce lus 
separate conical structures, ossifying indej:)endt‘ntly of the sub- 
jacent bones (as in* the Gimffe) and becoming firmly ankylosed 
to the fronbil bone in the adult —a boss-like upgrowth of which 
entei^s into the structure of the com}dete horn. 

There is little room for doubt that this is the true account of 
the matter, though we still are in want of full information as to 
the chariu’ters of the adult female Okapi *. In a subsecpient 
communication I shall be able to give more precisely the characters 
of the two types of skull, suppo.se<l to l)e that of the horn-bearing 
male and the hornless female, rosjxectively. The skulls cjirrying 
an ankylosed or merely loosely-attached bony cone on the frontals 

* Owin*? to the uncertainty which exists as to the origin of skin and skull which 
are sometimes sent home fi’orn Africa as belonging to one individual, whereas they 
undouW^dly in certain cases belong to distinct individuals, it is still doubtful as to 
whether the female Okapi has or has not in the adult condition a small knob-like 
protuberance of the integument, sepamble from the subjacent bone and representing 
the horn of the male. 



128 


PAOF« S. RAY LANKBSTEft OK 


[Feb. 5, 


(supposed to be those of males) are longer and narrower than the 
equally large or larger skulls devoid of any bony cones in connec- 
tion with the frontals (supposed to be those of females) What- 
ever opinion is held, or whatever decision may be ultimately 
arrived at in regard to these two types of skull, it is the fact that 
they are very distinct from one another and that all the Okapi skulls 
which I have examined can })e definitely assigned to one or the 


Text-fig. 50. 




Rudimentary free ossicono of homiapherical shape from the skin overlying the frontal 
boss^ region of the skull of an Okapi or the broad-skulled type — sub-adult 
(deciduous molars very much worn, premolars not yet visible ; third lower molar 
in use on both sides, fifth cusp shows slight wear). 

a, natural size; 5 , enlarged. 


Text-fig. 51 . 



Section of the ossicusp drawn in text-fig. 50 , to show the incomjdete ossification. 

other of these two types. There is no third form known. The 
two types may perhaps be best distinguished as 0,johnstoni (the 
name I gave to the broad hornless sub-adult skull accompanying 

* One of these broad-skuUed specimens has, however, been found to posaees a pair 
ot completely detached bony ossicones of minute size embedded in the integument. 
The specimen IS a little older (as indicated by the dentition) than Sir Harry John- 
ston s larger individual (that mounted in the British Museum), hut is not quite 
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the skin sent home by Sir Harry Johnston) and 0. liehrechtai^ 
the name given by Dr. Forsyth Major to the moi*e elongate and 
narrow type of skull, which is that usually jjrovided with bony 
cones attached to or ankylosed with the frontal bones* It is 
important to note that Dr. Major figures a skull (Proc. Zool. 
Soc. loc. cit. p. 423) which is hornless and is regarded by hi. i 
as that of a female of the elongate type, 0. liebrechtai, 1 hope 
shortly ta publish some measurements and outlines of these two 
types of skull. 1 have examined thi’ee of the 0, johiisto'ni-typi*, 
and five of the 0. liehrechtai-ty]^. Though there is considerable 
variation in the number and breadth of tlie white stripes on the 
fore and hind limbs of the skins of Okapi received in this country 
(including the excellent Si)ecimen8 obtained independently by 
Major Powell C(»ttoii and by Captain Boyd Alexander from widely 
sejwirated hx-alities, the former from the Ituri Forest, the latter 
from the Welle River), 1 have seen no evidence that a dififerent 
striping of the skin is associated with the difterence of skull-form. 
On tlie contmry, there is ix>8itive evidence that the striping of 
the skin is very nearly identicsil (though no two specimens are 
exactly alike) in animals which possessed the liehrechtn form of skull 
with that exhibited by the mounted specimen {CKjohiiatmi) with 
hornless skull, sent home by 8ir liaiTy Johnston, figured by me, 
and now^ in the British Museum. Nevertheless, it is true that 
direct and convincing evidence is as yet wanting foi* the conclusion 
that O, liel^rechtsi is merely the male of 0. johnstoni. 

When 1 had an op|K)rtiiuity (in 1904) of examining the fine 
skin of the adult (sup[x>sed) male Okapi, presenterl by the Congo 
Htate to the Museum of Paris, which is set u|> in the public 
gallery there, I M'as esjrecially anxious to note the state of the 
horn-tips. 1 found that they were represented in the mountwl 
specimen ami were seen pi’ojecting through the skin which 
<*lothed the “ ossicone ” up to a limit of about half-an-inch from 
the tip. From this level tlie dense bony matter was naked. 
It s!iow’e<l in erich hoi*n tw^r fine tmnsverse gi'wves, as in 
the ossicone examined ami sliced by Dr. Foi*s>iih Major. This 
went far to prove that the condition noted by him was not 
exceptional or morbid, ami accordingly 1 have examined the 
ossicones of other specimens of adult male Okapis, as opportunity 
occuiTed. Seveml skins and imperfect skeletons have been 
received in Lomlon by dealers in zoological specimens, and I am 
especially indebted to Messi's, Rowland Ward Co. for the 
opportunity of examining the ossicones of four adult Okapis. 
Of two of these individuals I have had the ossicones dr*awn 
(PI. VI.) so fis to show the free tennination from different points 
of view. The two other sj>ecimens examined by me presented 
the same i^markable appearances as those figured, and as shown 
by the Paris Okapi, but I was unable to procure cai^efully drawn 
figures of them. Thus, including the Brussels skull examineil 
by Dr. Forsyth Major, 1 have ascertained the existence of these 
transverse gixroves or fissures in six adult male Okapis. I have 
Pkoc. Zool. Soc. — 1907, No. IX. 9 
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also evidence of their existence in a plaster cast of another 
specimen which passed throngh the hands of Messrs. Rowland 
Ward & Co. 

An examination of the figui'es given in Plate VI. shows that 
in all four ossicones (the right and left of two adult male Okapis) 
the free terminal region is smooth and polished, forming a cap of 
about half an inch in length, whilst this region is followed by a 
rougher substance, furrowed on the surface. The polished region 
projects beyond the skin, the rougher region is clothed by the 
living integument. In all thei'e are veiy deep horizontal fissures 
in the polished material of the “ cap.” TJiese fissures are some- 
what irreguliir in form, and it is impossible without making a 
section (which I had not permission to do) ♦ through the solid 
mateidal to ascertain their depth. They are of the same nature as 
those shown in the text-figure in section (text-figure 49, p, 126). 

I think there can be little doubt that these tmnsvei’se fissures 
are caused by the ingrowth of the living tissue after the pro- 
trusion of the dense polished cap, so tis to cut oft* the protruding 
portion and provide for its breaking oft*— just as an antler is cut 
off and prepared for disruption in the Ceiwidae. A small conical 
piece is thus thi'own oft* from the end of the horn or ossicusp, and 
may be regarded as a rudimentaiy or minute “ antler.” 

But the process of disc*arding these minute points or antlers in 
the Okapi appears to difter from what occurs in the Cervida', not 
only in the minute size of the discarded segments, but in the fact 
that the preparation for the breaking oft* a second (and even a 
third) segment takes place before the tiist piece has been got rid 
of. The living tissue having absorbed the bony matter by a 
horizontal ingrowth and having created a transveise break in the 
continuity of the osseous substance (see text-figure), recedes for a 
distance of a sixth of an inch or less, and then again penetrates 
inwards, forming a new horizon of disruption; and from the 
appearance of the specimens figured in Plate YI., especially figs. 4 
and 5, it seems that this process of the recession of the living 
investment of the horn-tip and the subsecjiient ingrowth of, the 
living tissue, may be again repeated before the most anterior 
piece is broken oft’, so that these horizontal fissures are visible on 
the surface of the horn-tip, following one another somewhat 
irregularly. 


♦ Since rea<ling this paper, I have been kindly permitted by the authoritiee of the 
Boyal Scottish Museum to examine the lionis of one of the specimens above referred 
to by making a section of the tip of the horn. The piece cut out has l>een drawn 
and then carefully replaced and cemented in position, so that no injury is done to the 
specimen. The skull lent to me by the Royal Hcottish Museum is that of which I had 
already drawn the hom-tips in figs. 1 to S, Plate VI., before it had passed fi-om 
the possession of Messrs. Rowland Ward & Co. The sections drawn on an 
enlarged scale in text-figs: 52 & 58 explain themselves. It is seen that the grooves 
or fissures visible on the surface do not extend very deeply, but that there is evidence 
of resorptive activity in the form of certain branching qanal-like structures lying 
deeply within the bony matter, which have probably been excavated by resorptive 
ingrowths from the soft surface tissues. 
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Test-fig. 52. 


I a. 



A B 


The diagram C shows the direction in which certain cuts have been made in the 
left osseous horn (ossicone or oasicusp) of the Edinburgh Okapi (also illustrated 
in PI. VI. tip 1 to 8). 

< 1 , anterior border ; ft, posterior border. L, left side ; R, right side. 

A is a drawing three times the natural size of the cut surface of the bisected horn, 
.the bisection being eflected in a plane erected on the line aft of the diagram C. 
It shows the eating in of the transverse lis.'iures into the dense bony substance, 
and a number of irregular spaces and fissures which are probably cavities due to 
re-sorption of the bone. B is a drawing of the other half of the same bisected 
horn-tip. 

Text-fig. 53. 



Drawing of three times the natural size of the surface of a section obtained W 
cutting half of the same bisected horn-tip through a plane erected on the line R 
of the diagram, separating the sliaded from the unshaded area. The penetration 
of the transverse fissures is shown. The cavities m, n, o correspond to the 
transvei'se fissuras labelled m. o in fig. 5 of Plate VI., representing the same 
specimen before it was divided. 


9 ^ 
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We have no knowledge or indication that the shedding of these 
demai’cated segments of the horn-tip is seasonal, nor indee<l of 
the actual occurrence of such a shedding. However, the animal 
which is referred to in the explanation of Plate VI. assi^ecimen A, 
shows in both right and left horn-tips a well-mai*ked concavity, 
such as' would correspond to the scar left by the “ shedding or 
breaking off of a previously existing cap or segment of the dense 
bony substance. In fig. 2, this is seen in a view of the mediad 
(inner) fat?e of the ossicusjr, and is marked a?. In fig. 8 the 
same cavity is seen (and marked .r) in a view taken from in 
front of, and somewliat above, the same ho in- tip. 

It seems to me that we ha\'e in these appearances of the Okapi’s 
free or naked horn-tip (extenuil termination of the ossicone) the 
evidence of a process of the siiiiie physiological significance as 
that seen in the seasonal removal of the antler in the Cervida*. 
The continued eonttret of a deep tissue such as bone with tlu‘ 
infective material of the outer world cannot be tolerated : necrotic 
organisms must eflect a lodgment and gradually extend their 
1 ‘a.vages into the whole tract of the ossicone, and even to the 
bones of the skull. Accordingly, the exposed “tip” is cut off’ l)v 
a bone-absorbing ingrowth of the living tegumentaiy tissue, and 
the pro(^ess of autotomy is active and recurrent. In the Okajd 
the process appears to be less elabomted and legularised than in 
the Cervidie, and wo do not know at present the details of its 
commencement or its final development. It is, however, certain 
that up to a late stage of growth, wdien the male Okapi is n(‘arly 
of full size, the ossicone has not penetrated tin* integument with 
its tip, and that there is no indication of the polishing of the 
ossicone’s tip nor of transveise fissui'es caused by aksorbent 
ingrowths of soft tissue. This is demonstrated In the ossicone ^>f 
a male* Okapi of nearly full growth (the bust molar of the up[)er 
series being not yet in use and the premolars only lecently 
having superseded their deciduous fore-runnei*s), which is illus- 
tnited in Plate VI I. This .specimen Ijelongs to a very perfect 
skeleton obtained, together with the skin, by Major Powell 
Cotton in the Ituri Forest, which is now in the British Miuseum 
(Natural History) at CroniAvell Road. The ossicone figured is 
that of the right si<le. It is lai-ger than that of the left side, 
weighing 31*45 grammes as against 28*15 grammes .scaled by the 
left ossicusp. This asymmetry of the ossicusps of the Okapi, and 
a difference in the direcjtion of tlie slope of these structures wlnm 
right and left sides are compared, is to be ol>ser\ ed in skulls of 
adult male specimens, and was mentioned by me in m\* memoir 
of 1901. 

The ossicones in Major Powell Cotton’s specimen have not yet 

* Major Powell Cotton ascertained that this specimen is a male, by an examination 
of the genital organs, and the skin prepared under his direction retains the external 
genitalia. 
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ankylosed with the frontal bone, but show an expanded base with 
radiating trabecular structure of the bony material (see fig. 2, 
PI. VII.) ; a peculiarity of surface which is repeate<l by the enlarged 
jil'ea of frontal bone upon which they rest — a condition which 
occurs also in young Giraffes. As shown by the drawings in 
Plate VII., there is no evidence in this ossicone of polishing or 
sharpening of the apex. The rough longitudinal grooves and 
furrows ai*e continued to that region, and there are no transverse 
fissures. A vertical section (fig. 7, Plate VII.) of the apical region 
shows a very dense bony stnicture, but no trace of ingrowths 
from the siuface. We may take it that this ossicone was still 
entirely covered in by the vascular living integument, as is the 
ossicone in the Giraffe throughout life. It furnishes us with 
i\ stage immediately antecedent to the fixation of the ossicone by 
ankylosis to the frontal bone, and antecedent to the breaking 
through of the integtiment by the apex of the bony cone. 

We may ima.giue the subsequent stages in the history which 
coi meet this sj)eciuien with those figured in Plate V I. The rubbing, 
polishing, and pointing of the ivoiy-like apex by use, the first 
horizontiil ingrowth of the lacemted investing integument, the 
recession of that living investment after having established one 
horizontal discontinuity or plane of disruption of the dense bone, 
and the subsequent invasive ingrowth to form a second and by 
repeated recession and ingrowth a third such jdane of <lisruption, 
and pi’oV)ably yet others. 

J 11 conclusion, I would point out that it is quite conceivable 
that this cutting off of a seiies of antler-like tips from the 
ossicone of the Okapi, is a process independently set up in this 
(Sirartid animal, having a similar physiological explanation to 
that which ajiplies to the similar pnKJess familiar to us in the 
Oeivhhe. 

Tlui different views which may lie entert^iined, in the present 
state of our knowledge of the fiwts of embryology and early growth, 
as to the inter-relations of the ossicones of the Ginifiidte, the 
antlei^s of the Cervida?, and the bony horn-cores of the Bovidae, 
are briefly stated in the preceding memoir on the Origin of the 
Lateral Horns of the Gimfie,” and to this I would now I'efer the 
I’eader. 

[ April 1907. — I add here text-figures (54 cfe 55, p. 134) of the 
ossicone of the sjiecimen of Okapi brought home by Capt. Boyd 
Alexander from the Welle River and presented by him to the 
National Collection. There are many interesting features about 
the skin and skull which we owe to Capt. Boyd Alexander, and 
these I hope to describe hereafter. The horn or ossicone is that 
of an animal a very little younger than Major Powell Cotton’s 
(as inferred from the dentition). It is intermediate in size 
between that drawn in text»fig. 50 and that figured in Plate VII. 
Its bony substance is much less dense and ivoiy-Iike than that of 
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Text-fig, 54. 



Text-fig. 55. 



Text-lig, 54. — Drawim? of tho ri^ht ossicone (not yet ank> of tho Okapi 
bnmglit by Capt. Hoyd Alexander from the Welle River. 

The relative age of this Okapi is indicated b> the fact that whilst the deciduoiw 
molars are stdl in place in every socket, yet they are \ery much worn and atl 
the tioie molars in both upper and lower jaw' are “ throujrh ” and moderately 
worn. 

Text-tigf. 56. — Section through the tip of the same spwimen to show the incomplete 
trabeculated ossiticatiou, contrasting with the dense ivoiy-like ossification of the 
ossicone of Major Cotton’s spocimen (Plate VII.). 

The relatiie age of this Okapi is shown by the fact that the deciduous molars are all 
shed and the premolarh moderately worn, whilst the molars are all “ through ” 
and moderately w orn. 

the larger ami older ossicone, whilst less spongy than that of tlie 
smaller and younger one.j 

EXPLANATION OP THE PLATES. 

Plate VI. 

Pigs. 1 to 8 represent various view's of the “ horn-tips ” of tlie ossicones or 
Ohsicusps of the Okapi in the Royal Scottish Museum, Edinburgh, ot 
the natural size (Specimen A), 

Pigs. 1, 4, 6, and 7 are views of the left horn-tiji. 

Figs. 2, 3, 6, and 8 are views of the right honi-tip. 

Pig. 1. Left ossicone, outer side ; y, depression due to shedding of a piece of the 
bone. 

2. Right ossicone, inner (raediad) side ; .t, cup-like cavity due to shedding of a 

portion of the bone. 

3. Right ossicone, outer side. 

4. Left ossicone, inner (inediad) side; ,y as in fig. 1. 

5. Left ossicone, from behind and below. 

6. Right ossicone, from behind and helow'. 

7. Left ossicone, from in front and above. 

8. Right ossicone, from in front and above ; ;r as in fig. 2. 

Pigs. 9 to 12 i^opresent two views of the “horn-tips’* of the ossicoues of a 
specimen of Okapi lent by Messrs. Rowland Ward and now in 
Ameiica (Specimen B). 

Fig. 9. Left ossicone, outer side. 

10. Right ossicone, outer side. ^ 

11. Left ossicone, from in front and above. 

12. Right ossicone, from in front and above. 
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Plate VII. 

The figures illustrate the osbicone of the right side of Major Powell Cotton’s 
male Okapi. 

Pig. 1. The Hpecimen of the natural size, seen from the right. 

2. The base of the ossicone, held by soft tissue to a similarly madreporedike 
surface of the frontal bone. Natural size. 

8. Surface of the horn-tip, left side, enlarged to twice the natural size to show” 
the absence of polishing and of transvorst* fihMiw’s. The ossicone was com- 
pletely covered by integument ; it had not la^eii “ cut ” or emerged. 

4. Similar view of the right side. 

6. Similar view of the horn-tip from in front, 

0. Similar view’ from behind. 

7. The horn-ti]) has been sawn through so as to remove the right-hand moiety 

of the tip. The extremely dense. i\ory-like character of the bone of this 
region is thus demonstrated, and the absence ot horizontal or other pene- 
trating fissures (compare and cmitraat with the text-figures, especially text- 
fig. 62). 


4. Description of Hyla resimJictriic(}o^\(i\, a nciv Ainnzonian 
Tree-Frog peculiar for it.^ Breeding-habits. By Prof. 
Dr. Emil A. Gokldi, C.M.Z.S., Director of the Para 
Museum. 

[Ket'eived January 21, 1907.] 

(Text-figures 56-59.) 

In its warty skin this remarkably fine Tree- Fi'og resembles ffyla 
tuberciilma Oiinther, Hyla tauriiia Steinrlachner, and Hyla vena- 
losa Lain*. It is most closely related to the last. 

Length of a male, 8 cm. from snout to vent. 

Head semicircular. Sjmee between the two nostrils slightly 
concave. Nasal region descending abruptly to the border of the 
mouth, almost at light angles to the frcntal plane. Canthus 
rostiulis running in a cuiwe, rcunded off. Nostiils, seen from 
alK)ve, forming slight prominences. Choanae large. Vomerine 
teeth ill two rows, forming an angle pointing forwards. Tongue 
heart-shaped. 

Tympanum very distinct, mwlerate sized, rather smaller than 
the eye. In the male distinctly prcminent vocal sac^ between the 
rictus of tlie mouth and the insei*tiou of fore-legs. 

Fingorc III, IV, and V connected about half their length by 
a web ; no perceptible rudiment of tliumb. Fingei*-disks large, a 
little smaller than the tympanum. Outer border of arms without 
folds of the skin. Wlieii the hind legs are stretched forward, the 
tibio- tarsal articulation miches the eye or the border of the mouth. 
Heels without apjiendage. 

Tubercles of sole of fcxit not so prominent as in Hyla tauHiia, 

Colour greenish -yellow with blackish- blown markings : a brown 
tmpeze-shaped field between nose and anterior border of eyes ; a 
light-coloured, broad band running fiom one eye to the other, 
the width of the eye, anterior boixlering line straight, posterior 
line slightly curved backwards ; a large dark field covering all the 
dorsal region, laterally running down to the insertion of the fore 
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pirotoicl region (left side 13, right side 22, in one individual, 
and also in the |)osterior part 22 + 24 in one individual), besides 
an abundance ot smaller elevations and diminutive gi*au illations. 
A brown Imnd around the upper arm, another around the fore- 
arm, very well pronounced (with some lightish sjLWts, imitating 
the light central wRrt-s{x)ts of the liack, but not raised); across 
the haiid several narrower bands. Legs : thigh with tw’o liands ; 
lower leg with two broader bands, with the same whitish spots as 
above mentioned ; across the ankle and foot seveml nairower bands. 

Forehead with some dark, roundish six)ts. 

Up|)er border of mouth dark-marbled. 
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Ventral surface light greenish-yellow, granulated and turning 
wai-ty about the chest. Upper-arm band on the anterior side 
with two or three light spots ; some light yellow elongated spots 
at the anterior border of the vocal sacs. Border of lower lip 
as well as the finger-disks of a delicate green. 

From a si<le view with the extremities folded, on the anterior 
extremity the dark bands on upper and lower arms apf>ear to be 
continuous with the posted oi* border of the anteiior laige dark 
dorsfil field ; just as in the posterior exti’emity the dark bands 
neamst to the knee {femoro-tibhil articulation ) coincide^ with the 
posterior bortler of the second large doiml field, while the bands 
nearest the heel (ti bio- tarsal) coincide wdth the round sacial spot 
(text-fig. 57 A), the central spot forming with the latend bands 
an<l dots a fan-like arrangement (confer also text-fig. 57 B). 

Text-fig. 57. 



A. B. 

resin ifictrU' (diagrammatic). 

Comparison of the four specimens available shoWvS a considemble 
extent of individual variation in the details of ornamentation. 
However, it is easily seen that certain geneiiil featimes persist 
fairly well, the most salient among them certainly being the 
broad light tnirisverse band on the heatl, running from one eye 
to the other. 

The iris is golden, with a horizontal and a vertical black bar, 
forming a crass 

Tliis large and strikingly coloured Tree-Frog presents a most 
curious novelty in its breeding-habits. Some years ago Mr. 
Boulenger, of the British Museum, published in an interesting 

* As described in JET. vemlosa by Boulenger, Ann. k Mag. K. H. ser. 6, vol x. 
p. 327 (1882). 
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article a tabular synopsis showing the different incubation-habits 
among the Bati^hia. In this synopsis a unique position is held 
by the tree-frog Hyla palmata^ which, according to observations 
made by me in the Seira dos Orgaos (Rio de Janeiro), and 
publish^ in the ‘Proceedings’ of the Zoological Society, 1895, 
forms breeding-bowls of the mud in shallow ponds. 


Text-fig. 58. 



Breeding-basin of Hyla resinifictrix, (A) side view and (B) section 
(diagrammatic). 

A still more peculiar eccentricity is presented by this b^ntifiil 
new Amazonian tree-frog, Hyla resinifiotrix. Inhabiting the 
virgin forest, it chooses certain tall trees for its dwelling, where it 
takes possession of a hollow branch (text-fig. 58, A and B), and 
constructs there as a nursery a good-sized basin of resinous sub- 
stances, with a central depression (text-fig. 59). As is well known, 
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water and other liquids are preserved fresh in vessels vai-nished 
with pitch, and in like manner* the rain-water which lills these 
resinous breeding-bowls presents excellent conditions for* the 
hatching and develojunent of the eggs and tadpoles, such as shtwle 
and fresliness of water without contamination of decnij^cnl wood. 
Without having had as yet the good fortune to verify it by direct 
obseiwatioii, 1 have abundant reason to suppose that the develo]>- 
ment stage of the tadpoles is exceedingly brief, analogous with 
the case of Bylci goeUlii Boulengei* in the Sei-ra dos Organs, IhjUi 
vemdosa in Pai d, and other's. 


Text-%. 59. 



Breedinfc-lmsin of Upla rcsinifictrixy seen from above (from a photojrrapb). 


One very interesting feature is the fact that this Amazonian 
tree-frog goes in search of the material with which to build the 
basin, and chooses for the purjKrse odorous resins which drop from 
the bark of certain trees, such as the aromatic ‘‘ breo-branco '' 
{Protium. heptaphyllmn) and otliers. 

Althougli the resin of the “ cuirnuaru ” is well-known to the 
Indians and mixed luces in the Amazonian valley, constituting a 
commodity much sought for and of high price, the tree-frog 
itself was entirely unknown to all except the genuine forest- 
dwelling Indians. In spite of strenuous efforts it took me more 
than ten years to get on the tmck of this most mysteiioiis 
Batrachian, and if finally my efforts were crowned with success, 
it was largely due to the friendly aid of the Tembd Indians at the 
Mission of Santo Antonio do PiRta, at the River Maracana (interior 
of the State of Pard), by the kind interest of Prei Daniel de 
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Bamarate, Director of the Mission. With their help I succeeded 
in obtaining seveiul indivi<luals, one of which ( d ) at least is still 
alive after spending nearly two years in a terrarium properly 
fitted up for it. Last year it gave me fre(iuent opportunities ti) 
hear its voice, which is surprisingly strong, and sounds as “ queng- 
queng ” threes or four tin)es repeated. 

Tlie local luime cuunmuai,” evi<lently onomatoponc, is- formed 
by contraction of two Indian words cunha=:W'ife ” and ‘‘aru=s 
toad ” ; the Indians say that this tree-fi*og always calls for the 
female when tlie moon shines. 

r>. The Duke of Bedford’s Zoological Exjdoration in Eastern 
Asia. — in. On Mammals obhiined bv Mr. M. P. 
Anderson in the Philij)pine Islands. By Oldfield 
Thomas, F.K.S., F.Z.S.^ 

[Received F<d)ruary 5, 1907. ) 

In the early part of last year, after making the Korean 
Collection descrilied in a previous volume of our Proceedings t, 
Mr. Malcolm Anderson paid a short visit to the Philippines, but 
was imfoitunately attacked by fever, and aftei* a gallant attempt 
to fulfil the object of his tiip, was compelled to i*eturn to more 
northern and healthier latitudes. 

The chief object of Mr. Auders()n^s visit to the Philippines was 
to obtain series of the interesting mammals di.sc()vere<l in 
Mindanao by Dr. E. A. MearnsJ, as the mountain fauna of this 
island was only represented in om* National Nnseum by the 
duplicates f 1*0111 Dr. Mearns’s collection which the authorities of 
the ITnited States National Museum had been good enough to 
.send us. But these of eoui*se did not include any of the various 
new genera and species which had l)eeu <lescribed by Dr. M earns 
on single specimens oi* on small series, and we therefore ho{)ed 
that Mr. Anderson might he able to obtain some of them for us. 

Owing to Mr. Anderson’s illness the collection is quite small, 
only consisting of 16 specimens Wlonging to 6 species, but one of 
these proves to be new, while all ai*e of interest as filling up gaps 
in our series. 

1. Ukugale cvllndruua Meariis. 

(5. 756, 763. $. 753, 761, 762. Mount Apo, Mindanao, 

3000'- 4000'. 

I am very doubtful if this form is at most more than a local 
subspecies of 77. everetti §, descril)ed from Zamboanga. The type 
of the latter had been skinned after preservation in spirit, and such 
slight colour difierences as there are may be flue to this cause. 

* [The complete account of the new apples deacribed in this communication appears 
here; bnt since the name and preliminary diagnosis were published in the 
‘ Abstract/ the species is distinguished by the name being undei'lined. — E ditob.1 

t V. Z, S. 1906, p. 868. 

1 See Meams, l\ U.S. Nat. Mus. xxviii. p. 426, 1906. 

§ Tupaia everetti Thos. Ann. Mag. N. H. ser. 0, ix. p. 260, 1892, 
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2. SoiURiTS MiNDANENsis Steeve. 

(S . 764. Mount Apo, Mindanao. 3000'. 

3. Mus sp. 

$ . 748, 750, North Central Mindanao. 1100', 3000 . 

$ , 754. Mount Apo, Mindanao. 3000'. 

A j-at of the rattm grouj). Dr. Metmis describes no less than 
thi’ee B|K^cies of this group, but does not seem to be aware that 
the presence of spines in the fur in these mts is a most variable 
charactei’, depending in all on age, and in some on season, the 
spines l)eing shed and regrown periodically. 

4. Mus BAcujBus M earns. 

JiuUitiitts (g. 11 .) hatfohns Mearns, P. IT.S. N. M. xxviii. p. 450, 

1905. 

5 . 75.5. Mount Apo, Mindauaxi. 3000'. 

I fail to see any sufficient i-eason for the creation of a special 
genus to contain this .species. The small supplemt*ntary cusps on 
the lower molars, on which Dr. Mearns mainly founds the genus, 
are not only present/ in many Malayan species usually referred to 
Miui^ but they are even quite well-marked, though small, in his 
own specimens of Mm alhtgularia Mearns, also from Mindanao. 
Noiu' of the other characters mentioned by him appears to me of 
generic importance. 

Tt is unfoi’tunate that Dr. Mearns had not had experience of 
the difficulties of Murine dental characters l)efoT*e venturing to 
describe geneia of this group. Had he had such experience I ani 
sure he would not have described BMlimns^ nor would he have 
based another genus {Liimmnga) on a singh* specimen with teeth 
to<i worn to furnish charactei’s dLstinguishing them from 
unless the other characjters weie of a far more striking nature 
than appears from his account. 

Mr. Andei-son’s .specimen of Mm hagohus, being a female, 
enables me to state that the mammie number 1 - 3=8, a formula 
only occurring to my knowledge in two other Eastern species 
of Mm, 

5. Mus vuu’.\Ni Mearns. 

J. 752. North Central Mindanao. 4000'. 

A memlier of the ccimnion and widely spread 
group, 

6. CkUNOMYS MELANll 8 Thos. 

Abstr. P. Z. S. 1907, p. 5 (Feb. 12). 

c?. 751. North Central Mindanao. 3000'. 29 February, 

1906. B.M. No. 7.2.2.14. T^pe. 

A species with the geneml apjjeamnce of a blackish Akadon of 
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the A. caliginosim group, or perhaps more of a member of the 
subgenus Melmmny$, 

Size rather lai’ger than in C\f(dlm of Luzon. Fur close and 
fine, but luther vstiff owing to the admixture of a number of fine 
flattened spines; liaii*s of back about (5-7 mm, in length. General 
colour above blackish brown, nearest to bisti*e of Ridgway 
but darker; the under surface nearly as dark as the upper, 
without any line of demai-cation. Individually the hairs of the 
Imck are dull slaty })asa,lly. with huffy tips ; the spines slaty with 
black tips. Ears very short, closely haired, brown. Whole of 
limbs, including hands and feet, blackish brown. Tail short, very 
finely scaled (scale»s about 1 8 to the centimetre), finely haired, the 
hairs about scales long ; uniformly blackish throughout. 

Skull less flattened than that of C, fallcur^ but this may be due 
to youth. The brain-case long, comparatively pamllel -sided, in 
continuation of the broad interorbital region. Hupraorbital edges 
with scarcely a trace of beading. Outer plate of zygoma-root cut 
back just as in C.fallax,. Palatal foramina shoit, nari'ow in front, 
broadened liehind, not pamllel-sided as in fallfix. 

Molars mther like those of a very simple type of Mas, without 
any supernumerary lateral cusps. ami each with a small 
median postei’ior cusp aa in C,/(dlax, 

Dimensions of the type, which is barely adult : — 

Head and body 08 mm.; tail 68: hind foot (s.u.) 25; ear 13. 

Skull— greatest length 28 mm.; Iwisilar length 22 ; zygomatic 
breadth 14; length of misals 9*2; interorbiial breadth 5*6; 
breadth of brain-case 12*3; jmlatilar length 11; dbistema 7; 
palatal foramina 3‘8x 2*2 ; length of upper molar series 4‘1. 

Ilal. and Type as above. 

The chai’acters of this i*emarkab]e species are a great puzzle, 
and only add to the difficulty of assigning a projna- position to 
the type of the genus, Crniioinys falUuc, The single specimen of 
the latter is ver} old, and in the worn -down state of the teeth it 
was not clear whether they were or were not of hydromyine 
structure. The teeth of the present animal are ceitainly not 
typically hydromyine, but rather murine, while at tlie saine time 
it is possible that in wearing down they might acquire the slight 
resemblance to hydromyine teeth shown by (\f<dla,c. This being 
the case, 1 have (leci<led to describe the sj)ecies, though with doubt, 
as a CrnnomyHj but until younger s])ecimen8 of C.fcdlax, or older 
ones of the fuesent form, are available for exa-mination, it would 
})e advisable not to express any definitfj opinions as to the 
sy^tematic position of either. As a species C, /nelamns is at once 
distinguishable by its blackish colour and lieavier feet. 

7. Si:s sp, 

4 skulls. Mount Apo, Mindanao. 




J.Orttn photo Imp. 


BLOTCHED TABBY, FELIS CATUS. 





J Gr««n photo Imp 


STRIPED TABBY, FELIS TORQUATA. 






J.Qrevn photo imp. 


AGRIOTYPES OF THE STRIPED TABBY. 
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Februaiy 19, 1907. 

Hir Edmund G. Loder, Bt., Vice-President, in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in January 1907 : — 

’riie registered additions to the Society’s Menagerie during the 
month of January w€*re 108 in number. Of these 55 were 
acfjuired by presentation and 11 by purcliase, 41 were received 
on <leposit, and 1 was born in the Gardens. Tlie total number 
of depai-tures during the s<ime period, by death and removals, 

wa.s lOd. 

Amongst tlie a.d<litions special attention may be directed to : — 

An Agile GiblK)n {If jfhhates aijills) from Borneo, purchased on 
Jan. 17th. 

A Wild Cat {Fflis catns) from Inverness-shire, i>resented by 
Mr. G. W. ilender^on. F.Z.S., on Jan. 2Gth. 

Two Sup(*rb Tanagers \iUisie fastaam), a Crowned Tanager 
( TdchifphonHS coroii(tUts\ and two Scarlet 1Vnagei\s {Fhamjjhoccdas 
hra.sl/itis), from Brazil, purchased on «Tan. 21st. 


Or. C. I. Forsyth Major, F.Z.S., exhibited remains of a Bear 
from the superficial deposits of a. cavern in the mountains of 
Corsica, when* Bears, though now extinct, were formerly mime- 
I’oiis, at least nj) to the sixteenth century. Despite the fact that 
no truly fossil Bears were as yet known from Corsica, Dr. Forsyth 
Major considered the C’orsicau Bear to have been autochthonous, 
whilst ill his ojunion the r(‘cent Mammals of Corsica (and Sardinia) 
had been, almost without <*xcei>t ion, int rod uceil by human agency. 
In any case they could not be adduce<l as proofs of a recent 
<*<»nnection of tliose islands with either of the neighbouring 
continents. 


The following papers wei e read ; — 

1. On English Domestic Cats. By B. I. Pouock, F.L.S., 
F.Z.S., Siip(‘rintendent of th<* Zoological Society's 
Gardens. 

' UiH-fiviKl F<‘bruary 5. 10o7.] 

(Plates Vlll.-X.* and Text-figure fiO.) 

1 . 'r/ifli Ckissijication of Fitglish Domestic (Uits, 

Domestic Cats in Great Britain are classified by the National 
Cat Club under two headings: — (1 ) Hhort-liaired ; (2) Long- 
haired, otherwise calle<l “Persians” or “Angoras.” The 
“Pei-sians” are subdivided according to colour into “Blacks,” 

♦ For explanatiou of the Plates, wie pp. 167, 168. 
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“ Smokes,” “ Sables,” ‘‘ Blues,” “ Oranges,” ‘‘ Creams,” ‘‘ Whites,” 
‘‘Tabbies,” “Tortoise-shells,” &c. The “ Short - haii^ed ” are 
similarly distinguished, after the elimination of certain types like 
“ Siamese,” “ Manx,” and “ Abyssinians,” to whi<*.h special classes 
are assigned *. 

From the exhibitors’ and breeders’ points of view this ai*range- 
ineiit has much to i-ecommend it, and prolmbly supplies the most 
feasible and satisfactory method of classifying the various breeds 
that are set side by side for comparison. The animals must be 
sorted out upon some basis, and it would perhaps be impossible to 
suggest a substitute that would meet the recpiirements of fanciers 
equally well. 

But, from the standpoint of affinity and descent, 1 think it is 
open to the ci'iticism that a primal*}' imporbince is given to 
characters like the length and thickness of the fur, the tint of the 
ground-colour, and the absence of the tail, which can be shown to 
have no gi*eat systematic value ; wheims a quite subsidiary signi- 
ficance is atttiched to the nature of the jMittorn of the stripes, a 
character which should be of the greatest moment in differtm- 
tiating the brt^eds, if confidence he j)aced in tlie analogy Hupplie<l 
by existing species of the genus Felia, 

It may fairly be asked, however, why a gi'eater taxonomic value 
is claimed for the “pattern” than for the three characteristics 
mentioned above upon which fanciers establish their breeds. Tlie 
answei s are briefly these -- 

1. ^riie shortness of the hair in tropical Leopards and Tigei*s as 
compared with tliose that come fr(Mn colder (*ounti ies shows that 
no great systematic impc»rtiuice can he attached to length of 
coat. The diflerence >)etween the exti emes of long- and short- 
haired Domestii*. Cats is admittedly much greater than that between 
long- and short-haired Lt^opirds or Tigers : but all gradations 
between “Persian” and ordinary Cats exist, so that no hard-and- 
fast line can be dniwn between them ; ami jirobahly no one 
doubts that the luxuriant growth chamcteristic of the former 
breeil has been preserver! and incrtnised by artificial sele(*tion. 
In the matter of coat, the aiiaptability of Domestic (Jats to 
changed conditions is proved by the evolution of a thick-haired 
breed in tlie Pittsburgh refrigerators f and in the arctii; isla nd of 
St. Paul J, and by the allege^d shortness and stiffness of the fur in 
Domestic Cats from Momha-sa in East Africa §. 

2. The conclusion that the shortness or complete alisence of the 
tail in so-called “ Manx Cats” Ims been brought about by selective 
breeding from favoured s|)orts must be regaixled as lieyond 
dispute. There is no such thing as a tailless specias of Felk 
amongst fossil or recent forms. The tail is short in Lynxes, but 

♦ ‘ CatH and all about tlieni,’ 1902; and ‘The Book of the Cat,* 1908, by 
Frances Simpson. 

+ Quoted from Lydekker, ‘ Cats, Ac.’ p. 169 (1896) (Allen’s Nat. Library). 

I H. C. Marsh, * Darwinism,’ j). 21 (1888). 

§ Darwin, ‘ Animals and Plants under Domestication,’ p. 68 (ed. 1906). 
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it cannot be claimed that an intermixture with any known 
species of Lynx has contributed to the abbreviation of the tail in 
the “ Manx.” When and where this breed arose has been much 
debated. Borne have suggested Bpain as its original country, 
others China. But in all probability the sport ” has appear^ 
independently and been preserved by selective crossing on many 
occasions and in many places. 

The liability of the tail to modification in Domestic Cats is 
shown by the frequency with which it is kinked or twisted as 
well as shortened in Burmese, Siamese, and Malaccan specimens ; 
and by the stunting it acquii’ed in a few generations in the Cats, 
above alluded to, that were bred in the frigid climate of Bt. Paurs 
Island and in the cold-storage warehouses of Pittsburgh. 

3. With respect to tint or the ground-colour as a whole, irre- 
spective of pattern, it must Ije remembered that al binotic and 
melanotic “ sports ” may arise in almost any group of Mammals. 
Amongst the Cats, albinos appear to be i*are in a state of nature, 
probably in paiii on account of a correlated inherent delicacy in 
organisation, aocoinfMinied possibly by defective sight or heaidng ; 
probably in |)art on account of the conspicuousness of the 
colomtion making capture of prey and escape from enemies, 
especially during cu])liood, difficult. There are one or two 
records, however, of albino Tigers— the species, be it noted, in 
wliich the young after leaving the mother’s protection are more 
capable of taking care of themselves and less liable to attack than 
any other Cat, with the possible exception of Lions. Melanisms 
are far more freipiently met with in the genus. Black Leopards 
are familiar to all ; black Jaguars are not uncommon, and black 
Tigers, Caffre Cats, and Borvals have been recorded. 

In other species the tint may be dimorphic, dark grey or dark 
brown and red or chestnut examples being al>out equally abundant, 
as in the S. Ameiicfin Fells jagaarondi^ the West African Fells 
aarata^ the Oriental F, teinniincki, and the Bornean F, bctdia. 

Thus in the genus Fells coloui*- variation in a state of nature 
may depart fTOin the normal in the direction of “ black,” or 
“ i*ed,” or “ white,” without i‘es|)ect to locality. Moreover, 
geogi*aphical variation also attesting inherent instiibility of tint 
is met with. The greyness of the Persian Leopard as compared 
with the rich tawny yellow of Booth Indian specimens is a case 
in })oint. 

The tints of Domestic Cats themselves establish the same con- 
clusion. Between “ blacks ” and “ whites” all intermediates seem 
to exist. “Blues ’’are self-coloured slate or lavender-grey cats 
and appear to be merely stages in the direction of “blacks,” 
“ Smokes ” are darkish grey or blackish cats with the basal part 
of the hair white. “ Silvers ” are the “ palest conceivable edition ” 
of Smokes. “ Reds,” “ Yellows,” and “ Creams ” are variations 
fixnn the normal in the direction of “ Whites.” 

4. On the other hand, notwithstanding individual and local 
variations, the pattern formed by spots or stripes in existing 

Paoc. ZooL. Soc. — 1907, No, X. 10 
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species of Felia is on the whole constant. Stripes may break up 
into spots or spots may run together to form stripes, or both spots 
and stnpes may be altogether fugitive. Yet even in exti'eme 
and mre cases of this nature, the general “ character ” of the 
pattern, when detectable, remains the same, and there is abund- 
ance of evidence that the animals bi*eed true to the local type. 
Nor^ 80 far as / am aware, is there any reason to suppose that 
dimorphism in piaitern ever occurs or has ever occurred in any 
species of the gemis Felis. 

It is needless to say more in support of the contention that if a 
decided difference in the “ patterns ” of Domestic Cats exists, it 
must be i*egarded as furnishing a surer basis for their classification 
than the length of the hair, the tint of the coat, or the stunting 
of the tail. 

It may also be claimed with assursmce that the pattern supplies 
a more important clue to the ancestry of Domestic Cats than the 
features just mentioned. 

Probably no one will dispute that all breeds of Domestic Cats 
have been derived from one or more than one ancestral type that 
was marked with bands or spots. This opinion is supported by 
two considerations. The first is this : spotting or banding of one 
type 01 * another characterises the great majoiity of the existing 
species of Cats, using this term in its broad sense as co-extensive 
with the genus Felis*, A few self-coloure<l Cats, like Lions, 
Pumas, Caracals, and others, exist ; but theii* descent fi'om striped 
or spotted fonns is attested in most cases by the presence on the 
cubs t of markings which are sul>se(piently lost or by indicjations 
of them, esj)eciaHy on the legs or lower parts of the body, in the 
adults. 

The second pertinent point is the prevalence of stripes forming 
a pattern of one kind or another, both in “ Pereians,” “ Short- 
haired,” and “Manx” breeds, and the difficulty breeders oxjxjrience 
in eradicating these markings in their efforts to preserve a 
particular self-coloured type. Frequently at all events the so- 
called “ blotched ” pattern can be detected in ceitiiin lights even 
in “ Whites ” and “ Blacjks,” the two varieties which stand at the 
extremes of the colour-mutations of the diverse domestic breeds. 

Assuming, then, that domestic breeds are descended from one or 
more than one striped or spotted species, we may safely set aside 
the self-coloured forms as derivatives and consider only the 
striped or spotted types in looking for tlie origin and for a l eliable 
basis for the classification of Domestic Cats. 

Domestic Oats in which the markings on the skin form definite 
patterns are called comprehensively “Tabbies.” Of “Tabby” 
Cats, as fanciers well know, there are two kinds, the “ striped ” and 
the “ blotched.” These are not, however, regarded as different 

* 1 purposely ignore here the suhgeneric divisions of FelU adopted in Trouessart's 
'Catalogue of Mammalia/ because 1 cannot admit that these connote, at least in all 
cases, natural assemblages of species, 
t Young Caracals are not spotted or striped, but resemble their parents. 



1907.] EKOLISH BOIIBSTXO CATS. 147 

breeds. Nevertheless the patterns appear to be fundamentally 
distinct from each other in the sense that the differences between 
them are not differences of degree, but of kind. Without 
assuming the existence in the past of a number of intermediate 
stages which do not appear to exist in the present, it is impossible 
to reduce them to a common plan and it is difficult to see how 
one can have arisen from the other unless per saltum*. 

One or tlie other of these patterns, when the pittern is traceable 
at all, may be seen in Cats of the short-haired, long-haired, or 
Manx bi'eeds, whether the ground-colour be grey or red, or black 
or white, or any other tint. Neither at Cats' Homes nor at Cat 
Shows nor in the streets have I seen one cat out of the hundreds 
observed in which the pattern could not be assigned at once to 
one or the other of these types. Here, then, is evidence for the 
existence, side by side, of two fundamentally distinct kinds of 
“ Domestic Cats.” These I propose to regard as species, trusting 
to the analogy supplied by wild forms of the genus Felia and 
knowing no reiusou for thinking, much less proof of the fact, that 
one hfis been deidved from the other, either as a sudden sport or 
by gi'adual modifietttions under the influence of selective breeding 
or by inter-breeding with any wild species of the genus. 

The two types are descril)^ in some detail l)elow (see pp. 151- 
153). They may be very briefly iliagnosed as follows : — 

a. Sides of the body, fi’om the shoulder to the root of the tail, 

marked with narrow wavy veHical stripes which show 
a tendency, esjiecially on the thighs, to break up into 
spots ; no bi-oad latei*o-dorsjil stripe Striped “ Tahhy'^ 

b. Sides of the l)ody marked with tliree usually obliquely 

longitudinal stripes forming the so-called spiral,” 
“horseshoe,” or “cii^cular” pattern of fanciers; a 
bi’oad latero-dorsal stripe on each side of the narrow 
median spinal stripe Blotched “ Tabby 

It is difficult to ascertain from the writings of earlier natimi- 
lists whether they were familiar wdth these two types of Cats or 
not. There is certain evidence that the blotched or true “Tabby” 
Cat was iloinesticated in Sweden and known to Linnieus as early 
as 1746. And that the Striped Cat was also domesticated in 
Europe at a still earlier date is proved, I think, beyond doubt by 
the figures published in Gesner’s Hist. Anim. p. 345 (1551), and in 
Johnston's ‘ Quadrupeds,’ pi. Ixxii. p. 126(1657). If these and 
later post-Linmean authoi's distinguished the two Cats, it must be 
inferred that they attached no significance to the difference of 
pattei'n, but regarded it as of the same value as the difference of 
colour and as the asymmetrical blotching of piebald specimens. 
Pennant, for example, speaking of the Tame Cat, says that it 

• The differences between these two types are described and figured by Mr. T. 
S. Rope (* Zoologist,’ 1881, pp. 353-357). Perhaps the omission of this paper from 
the ‘ Zoological Recx)rd * may explain in part the want of consideration the facts 
have received from most recent xoological writers tm this subieet* 

10 ^ 
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differs only “ in color and some other trifling accidents from the 
Wild Oat (British Zoology, vol. i, p. 94, 1812), and Kerr describes 
the stripes on the sides of the Wild Oat as being ‘‘perpendicular 
or spiral” (Anim. Kingd. p. 152, 1792), thinking apparently that 
the blotched “Tabby"’ was a domesticated form of the European 
Wild Oat and that the shape and direction of the stripes were 
subject to variation and of no particular moment. 

Even the writings of later authors leave them open to suspicion 
on this point, (^my, for example, pointed out that a Domestic Oat 
brought by Darwin from 8. America was remarkable for its striking 
likeness to the Oaffre Oat. But there is notliing surprising 
in this if, as 1 suppose from the description, the Oat in question 
was merely a slightly aberiunt example of the Striped “ Tabby ” 
breed. This Gmy could hardly have failed to detect had he 
been familiar with the Domestic Oats of London, Again, since 
Blanford and Mivart both regarded Indian specimens of the 
“ 8triped breed,” known as F. torquata^ as examples of a genuine 
wild species, it may be inferi'ed that they were both ignoiant of 
the fact that Oats insepamble from that type, as figured by Ouvier, 
might be seen any day in London, where and at the time when 
their volumes, below (p. 159, footnote) cited, were being written. 

Setting aside breedei's and ownei*s of “ Fancy Oats,” Avho could 
hardly be expected to appreciate the significance of tlie difierences 
of pattern above described, although well aware of their existence, 
two scientific writers on Cats must be mentioriHl as clearly 
apprehending the fact. One of these is Hope, whose piper, 
published in 1881, luis been already mentioned; the otJier is 
that astute observer Blyth, who so long ago as 1845* pointed 
out that the two types of pattern are found in the 1 )omestic Oats 
of Europe. In an additional note on the subject published 
in 1856 t, he spoke of the true Tabby pattern as being possibly 
a “ modification (and a very remarkable one) of the markings of 
the wild F, sylvestris of Europe.” 

Rope apparently did not know of Blyth "s pajiers. All the 
more remarkable is it therefore that lioth authois descrilie this 
Tabby as being marked with pale streaks on a dark giound ; and 
this description was repeated by Hamilton in his notice of Rope’s 
paper. It is obvious, however, that no Cat c.in be scientifically 
•described as marked in this way. Hence it is possible that the mis- 
leading terminology employed by Blyth, Rope, and Hamilton may 
have suggested to the readers of their writings that the blotched 
“Tabby” mai’kings belong to the siime category as the piebald 
or skewbiild, usudly asymmetrical coloration of black-and-white 
or brown-and-white cats, dogs, horses, cattle, and other tamed or 
domestic mammals infected wfith either melanism, albinism, or 
erythrism, or with any two of these taints, or with tlie three 
combiiud. This may partly account for the fact that the difficulty 
of deriving the blotched Tabby pattern from that of F, ocreata or 

* Jourii. As. Soc. Bengal, xiv. pt. i. pp. 342-343. 

t Op. cit. XXV. p. 443. 
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F. ayheBtris, and of accounting for the origin of the breed, seems 
never to have been fully realised, or, if realised, never seriously 
faced. And doubtless a contributory cause to this result has 
been the artificial character of the classification of Domestic Cats 
adopted by fanciers, which gives emphasis to valueless featui*es 
and obscures the fundamental importance of the pattern. 

2. Oil the Charcwtera and Nwmen of the Two Types oj Domestic Cat 
and the Name of the European Wild Cat, 

In the foregoing and following pages the European Wild Cat 
is referred to as Fdis sylveatris. This requires explanation, since 
the species in question has, by almost common consent, been 
hitheito called Fells calm. 

In my opinion there is no possibility of evading the conclusion 
that the Cat to which Linnaeus gave the name catus was not the 
Euroj>ean Wild Cat, but the Domestic Cat of the blotched Tabby 
kind. In the lOth edition of the ‘ Systema,^ 1758, accepted as the 
starting-point in zoological nomenclature, Fells catus is character- 
ised in such terms as to leave no room for doubt on this head. In 
the first pliice, tlu^e is a l>ack reference to the ‘ Fauna Suecica,^ 
1746, whereof Felis catus it is said habitat indomihus; cicurata: 
esroiicat originisJ' In the second place, the diagnosis in the 
‘ Systema ’ runs as follows : — Felis caifdata, elongata ; corpora 
fasciis nigricantihm ; dorsalihiis longitudinalihus tribus ; lateralis 
bus spirfdibusJ^ The spiral lateral stripes are obviously those that 
form the so-called “ circle ” or “ horseshoe ” chaiwiteristic of the 
blotched Tabby ’’ ; and the three dorsal longitudinal stripes are 
also typical of that animal. This description is totally iiiapplicjible 
to the European Wild Cat, which moreover does not occur in 
Scandinavia, and wjis apparently unknown to Linnaeus, except 
from ])ooks. It is equally inapplicable to the “ Striped ” i*ace of 
Domestic Cats. On the other hand, it exactly fits the blotched 
Tabby 1 )oinestic Cat, and was quite likely taken from a specimen 
lying on Linnieus s hearthrug at the time. 

There is no doubt from the context and the bibliography in 
the 10th ed, of the ‘Systema' that Linmeus believed this Cat 
and the Eiu'opean Wild Cat to be the same species of animal ; 
but that error does not in any way affect the certainty of the 
conclusion that he knew only the domestic blotched “Tabby” and 
described it as catus. 

The name domestlca ** must, I think, be discarded as a 
synonym of catus, since both Schreber and Erxleben, the two 
earliest post-Linniean authors to use that term, quote under the 
heading domestica Linnaeus's diagnosis of ccUus, And since all 
the so-called Tortoise-shell Cats that I have seen belong to this 
type, the name hispanica Erxl. may also be placed amongst the 
synonyms of catus ; vulgaris Fischer is also a synonym. 

The name catus, then, is no longer Omissible for the 
European Wild Cat. For this species there are two names 
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available, which were apparently published in the same year; 
a.nd between these a choice has to be made. These are : — 

/ertis Erxleben, Syst. Hegni Anini. i. pp. 518 <k 522 (1777). 
sylvestris Schi*eber, Sang. iii. p. 397 (1777), pi. cvii. a. (date ?)*. 

The synonymy of Felts calm ferns published by Erxleben 
shows that he followed Linn«eus in regarding the European Wild 
Cat as what may be called the “ agi*iotype of the various 
domestic breeds, such as domestica^ angormsis^ hispa^iica^ and 
cceruUa, described on pp. 520- 522 ; and the excellent diagnosis 
of the Wild Cat published on p. 522 beginning Catus Ferns major ^ 
proves that he was acquainted with that species, and applied the 
name ferns to it, and not to feral examples of a domestic breed. 

But for the following reasons 1 think sylvestris should be 
preferred : — (1) Schreber adoptetl this name from Brisson’s Regn. 
Anim., Quadr. p. 265, which, being published in 1756, is pre- 
Linrijean so far as nomenclature is concerned, Nevei*theless, the 
diagnosis of F, sylvestris suggests that Brisson <listinguis}ied this 
Cat from the domestic catus of Linnteus. (2) Erxlelien quotes 
both Brisson’s and Schreber’s works in his bibliographical 
synonymy of F, catus ferns. Of Hchreber’s work he coirectly 
cites pi, cvii, a. inscribed Felis Vatns Linn./cnts, Hence 1 infer 
that he saw or knew by hearsay of this plate. I cannot, however, 
find proof that it was published, properly spetiking, before the 
issue of the text in 1777. Since, therefore, the name sfylvestris 
in the text has page priority over the name ferns on the plate, 
preference should be given to the foiiner and the latter regarded 
iis a synonym. (3) The name sylvestris has been used for this 
Cat by some modern writers, notably by Blyth and Hamilton. 

For these reasons I think it advisable to adopt syhesiris instead 
of ferns as the specific name for the Eurojiean Wild Cat. 

Apart from the convenience of having a name for a Cat which 
not uncommonly ocx;ui*s feml in the tropics, the determination of 
the correct name for the “ Striped ” Domestic Cat is a matter 
of no great moment. Moreover, it is practically impossible to 
settle with certainty which name should be chosen out of the 
many given by earlier writers to various domestic breeds in 
different parts of the world t. In addition to domestica and 
hispanica, already referred to, the following are the most im- 
portant : — cwrnlea Erxl. for the “ Blue Cat,'* which seems to be 
a pale or incompletely melanistic sport perhaps of the striped, 
perhaps of the blotched type; angorensis Gmel., for the long- 
haired breeds, which were no doubt originally of the “ Striped ” 
type ; rul)er id., for a red variety with a dark dorsal stripe ; 
sinensis Kerr, for a Chinese race alleged to have pendulous ears ; 

• For discugHion of the daten relating to Schreber’s work «ee Mr. C. D. Sherborn's 
paper, P. Z. 8. 1891, pp. 588-589. 

t These names have to be catalogued to prevent their inadmissible use in a 
different sense by later writers (see Sherbom, Index Anim. p. 187, 1902). 
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aureus id. {^hngiceps Bechst.), for a yellowish, short-legged, long- 
headed, sharp-nosed breed, said to inhabit New Spain ; mada- 
gascaremis i(i., for a Madagascar Oat with a twisted tail ; striata 
Bechst., for a black-striped “ Cyprian ” Cat, which is diagnosed 
as follows : — Mit schwarzen Htreifen auf hellem Grunde, die 
auf dein Riicken gerade, auf den Schenkeln aber gekrummt 
wind” (Bechstein, Pennant’s ‘ Uebersicht, etc.’ ii. p. 679, 1800). 
In a general way this dascription applies to both types of Cats 
under discussion, and perhaps on the whole more closely to the 
blotched ” than to the “ striped ” breed. But if the ‘‘ Cyprus ” 
Cat came originally from Cyprus, a conclusion by no means 
justified by the epithet, it Iwjlonged in all probability, as did 
the Angora Cat, to the “ Htripe<i ” and not to the “ Blotched ” 
type*. 

But whatever opinion may be held with regard to angorensis 
and striata, there is no doubt tliat examples of this Cat, whether 
feial or not, furnished types for the following forms : — 

iorquaia F. Cuvier, Hist. Nat. Mamm. pi. 126 (1826), 
recordetl from Nepaul, Bengal, &c. (see infra, p, 165). 

F, imonspicua Omy, Charlesworth’s Mag, N, H, p. 577 
(1836). 

F, hnttoni Blyth, J, A. S. B. xv. p, 169 (1846), xvii. p. 247, 
xxii. p. 581, from Candahar. 

F, ocreaia agrm Bate, P. Z. S. 1906, p. 317, from Khania in 
Crete. 

Tlie figui'e of F. torqnata and the description of F, huttoni 
leave no room for doubting the identity of the Cats ; and the 
types of incompicim and ocreata agria are in the British Museum 
and hav(' been compared by me with English examples of Striped 
Cats. 

This type {torqicata) may be describe<l as follows : — Ground- 
colour typically iron-grey or yellowy-grey. The four cephalic and 
cervical stripes sometimes distinct, sometimes indistinct. The ad- 
mediaii cervical stri})es not abbreviated on the anterior area of the 
nape ; the external cervical stripes not diverging from the middle 
line on its jx)sterior area. Dorsal area of body fiyom the shouldeiys 
to the root of the tail darker than the sides, the pigment often 
I’esolvable into three naiTOw, almost contiguous stripes, two 
latemls moi’e or less interrupted, and a more complete median 
which is usually continued down the middle line of the tail. On 
the summit of the shoulder the lateral stripes ai*e frequently 
thicker and more heavily pigmented than they are posteriorly. 
From the dark doiml area on to the belly pass a number of 
veHical w^avy transverse stripes, which are usually more distinct 
on the thoracic than on the abdominal region, where, as also on 
the thighs, they ai’e more or less broken up into spots, which may 

* See Temminck, Mon. Mamm. i. p. liiS (1827); and Fischer, Mamm. p.208 
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or may not show signs of transverse linear arrangement. The neck 
and the shouldei's may be striped or merely speckled. The fore 
and hind limbs are transversely barred ; the former are typically 
black behind up to the wrist and the latter up to the hock. The 
tail also is ti’snsversely barred above, sometimes throughout its 
length, sometimes only in its distal portion, the tip being black. 

In specimens that I regard as typical of this Oat the pattern is 
very similar to that of the European Wild Cat {F, sylveatris). 
In others the transverse stripes break up into more or fewer, 
larger or smaller spots. In others the spots are evanescent, the 
fur being merely “ ticked,” a gradation being traceable from the 
first or 8ylve8tri8~ty\}e to the last, which are, 1 believe, the so- 
called ‘‘ Abyssinian ” and “ Ticked ” breeds of the fanciers. I 
have obtained all these types from the Cats’ Home in Camden 
Town, London, in the space of a few weeks, as well as a fine i*ed 
variety of the spotted kind. With the exception of the aylveairia- 
type, all these phases can be matched approximately in the series 
of skins of F, oct'eata preserved in the British Museum. 

Specimens which are intermediate between tlie “ spotted ” and 
the ticked ” types — those, that is to my, in which the sjiots are 
very small and closely set, giving a blackish appearance to the 
skin except on the legs and ventral surface where the stripes are 
appai’ent - deviate from the normal in exactly the same way as 
the two South- African Leopards described by Dr. Ciinther* differ 
from normally spotted Ijeo[)ards. 

In the British Museum Collection there are skins of this 
Domestic Cat from such widely separated localities as Creti% 
India, Madagascar, Celebes, and Mexico. The specimen from 
Celebes was shot on Bonthain Peak. It is noticeable that its 
stripes and spots are browner than in t 3 r|)ical Eurojajan examples ; 
and in the skull the posterior jxu-tion of the nasals is more com- 
pressed and the interparietal crest is higher and tmceable as a 
ridge all along the parietals. The naiTowness of the nasals 
recalls that of the skulls of two Siamese Oats that I have seen 
(o/*. infra, p. 163), and the height of the interparietal crest is 
paralleled in the skull of a rufescent Indian Cat t which formerly 
belonged to Mr. H. C. Brooke and was, I understand, a vrell- 
known prize-winner at Cat Shows sonje few years ago. For 
further information about torqtiaia, see l)elow, pp. 164-165. 

The following description, taken from a nuniber of skins, will 
perhaps convey a tolerably clear conception of the plan {cf, text- 
fig. 60, p. 154) to which the patterns of F, catua, however 
diversified in detail, are reducible : — 

Ground-colour typically brownish or grey, frequently washed or 
clouded with blackish. Head and face normally striped. The 
internal or admedian cervical stripes abbreviated on the fore j)ait 

• P.Z.S. 1885, p. 243, pi. xvi.; id. op. cit. 1886, p. 203, fig. Seo also W. L. 
Sclater, Mamnj. S. Afr. i. p. 36, fig. 10 

t This Cat, Mr. Brooke tells me, was brought as a kitten from a hotel in Bombay. 
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of the nape, and entering the anterior apex of a diamond-shaped 
space which is bordered laterally by the posterior ends of the 

external cervical stripes and the anterior ends of a pair of broad 
supiascapular stripes {»iipr,9c,)» The latter lie near the middle line 
on the summit of the shoulder, and diverge forwards to meet at 
an obtuse angle the posterior ends of the Imckwai’dly-diverging 
external cervical stripes. From this angle stripes pass obliquely 
forwards and downwards on to the sides of the neck and throat, 
the pasterioi’ of them lying in front of the shoulder and forming 
a throat collar. From the suprascapular stripe one broad vertical 
stripe, the scapular stripe (sc.), passes over the shoulder and loses 
itself in the uppermost of the transverse biachial stripes of the 
fore leg. This scapular stripe forms the anterior Vx)rder of the 
postscapular space {;p,sc.8p.), which is bounded behind by a second 
broad vertical stripe, the postscapiilar stripe (p,8C.)y <lescending 
from the posterior end of the suprascapular stiipe. Extending 
along the middle of the spine from the posterior apex of the 
cervical space there is a very narrow spinal oi* median dorsal stripe 
fsp.), which passes down the middle line of the tail. Running 
forwards on each side of this from the root of the tail to the 
posterior end of the suprascapular stripe, wliich it freciuently joins, 
there is a veiy broad latero- dorsal stripe (laLdors,). Beneath or 
externally to this on the lx>dy there are three broad stripes 
whose direction is obliquely longitudinal. The upper of these, the 
supero-lateml forms a bold downward curve posteriorly, 

while the inferior, the infero-lateral curves upwards 

anteriorly. They thus jjartially cireum8cril)e an elliptical or 
subcircular area, in which lies the short and broad medio-lateml 
sti’ipe which frequently has the form of a large spot 

or blotcih. These three stripes form the so-adled “ hoi*seshoe,” 
“ ciicular,” or ‘‘ spiml ” mark chaiacteristic of this type of 
Domestic Cat. On the thighs there are broad transverse stripes, 
the upper of which, the femoral stripe, extends obliquely down- 
waixls and forwards from a point beneath the posterior end of the 
latero-dorsal stripe to a [)oint beneath the downcurved posterior 
end of the supero-kteml stripe. In the space between the thiee 
stripes just mentioned lies a large spot or stripe, which frequently 
fuses with the femoral stripe. On l)Oth fore and hind legs the 
stripes thin out and die away towards the paws, which are typi- 
cally black behind up to the wrist and hock. The tail is black at 
the tip, and marked throughout with transverse black bai*s, which 
are veiy broad where they touch the median caudal stripe. 

The pattern of this Cat varies considerably in detail wdth 
respect to the width and degree of fusion of the stripes. The 
cervical and postscapular spaces are sometimes hardly apparent, 
and the stripes may widen and fuse to such an extent that an 
almost totally black Cat results. It is possible that the blackness 
of some Cats is attributable to this process; but usually the 
blackness is due to the melanism of the ground-colour, the 
stripes retaining their normal width and being detectable under 
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reflected light by the greater glossiness of the hair. The snipes 
in white Oats ai*e often visible in the same way. Tortoise-shell 
variations of this Cat ai’e nothing but partially erythristic or 
erythro-melanistic sports, frequently with pronounced albinism 

Text-flg. 60. 



Diagi'am of tlie Pattern of the Blotched Tabby {FeHa catua). 

e,sp,f cervical space ; p.ac.9p.f pOMtscapular space ; ac., scapular stri])e ; aupr.ac,, supra- 
scapular stripe ; p.ac., postscapular stripe; ap., spinal stripe; tat.dora»f latero- 
dorsal stripe; aup.lat., supero-lateral stripe; med.lat.f niedio-lateral stripe; 
infJat.y infero-lateral stripe. 


affecting particularly the legs, inferior areas, and even other parts 
of the body. In simple cases the blotching may be seen to be 
due to the red tint occurring only on portions of the stripes, 
the remaining portions of which retain their normal black hue. 
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The result is a mixture composed of red and black stripes on a 
yellowish ground-colour. But in more complicated cases the red 
and black also invade the ground-colour in patches, either the 
red or the black, but more commonly the black, predominating. 
On these skins the original pattern is almost entu*ely obscured. 
It is a well-known but none the less singular fact that Tortoise- 
shell Cats are generally females and “ reel ** Oats generally males. 
Tliis circumstance is the foundation for the saying that the ** red 
Cat is the male of the “ Tortoise-shell ” ; but since the Tortoise- 
shell is as much melanistic as erythristic, male black cats have 
equal claims to be so reganled. 


.‘1. On the Characters of Ote European and African Wild Cate 
(F. sylvestvis and F. ocreata) and the Origin of the Domestic 
Types (toi*quata and catus). 

Criticism of the opinions of authors on the subject of the origin 
of “ Domestic Cats ” must l)e prefaced by the remai*k that, with 
one or two exceptions, they failed to imlise that an explanation 
was requii'ed of the origin of two distinct kinds of Cats diftering 
so much from each other that no one would hesitate to regard 
them fis re[)resenting widely divergent species if they occurred in 
a state of nature. 

A great deal has been written on this topic. Opinions at one 
time were nearly equally divided on the point, some authois 
regarding the European Wild Cat (F, syhestris)^ others the 
Egyptian Cat {F, ocreata) as the ancestral stock. Of late years, 
liowever, the latter species has grown greatly in favour for the 
distinction, pai*tly on account of the unquestioned adoption and 
reitemted publicstion on the paili of recent writers of a statement 
made many year's ago, but none the less eiToneous, that the 
Domestic C.‘it has a longer and more tajrering tail than the Wild 
Cat of Europe*, and partly on account of Nehring’s assertion t that 
the Domestic and Egyptian Cats r’esemble each other, and differ 

* Mactollix ra}', ia hib excellent account of the llritinh Wild Cat British 
Qiiadru{)^s,* Jaitliiie's Naturalist’s Library, pp. 188-195, 1854), long ago pointed 
out that the tail of the Domestic Cat is thinner and more tapering than toat of the 
Wild Cat, becauw its fur is much shorter. Dr, Hamilton also exposes the fallacy of 
the aliove-stated belief (‘ Wild Cat of Kurope,’ pp. 41-42, 1898). One modern a*riter 
si>eaks of the tail of the Wild Cat as ** chibbtHl.’* 1 have never seen a specimen with 
a tail to which this epithet meaning broader at the tip than at the base could be 
appluHl. 

T SB. Oes. nat. Freuude Berlin, 1887, pp, 26-27, 4 ‘ Humboldt,’ 1888, pp. 139-141, 
Nehring (Zeits. fiir Ethuologie, xxi. pp. 558-9, 1889) su^sts that Domestic Cats 
arc descended from two main stocks — one from S.K. Asia, the other from N.K. 
AfHca. From the former aroae tl^ ** Chinese ” Domestic Cat ; from the latter the 
Egyptian House-Cat. The Egyptian House-Cat was the tbrerunner of the European 
Domestic Cat, with an infusion, esp^ially in Germany, of the European Wild Cat. 
But whether the stock of the Asiatic Ho^use-Cat was F. inamspicna Gray, or 
F. manul, or some other smaller Asiatic species, the author leaves undecided. It does 
not appear that Nehring realised the existence of the two types of European Domestic 
C?ats 1 have described. Also he can scarcely have been acquainted with the 
peculiarities of F. manul or with the nature of the affinity between F» tneon- 
spiem and F. oerMta, 
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from the Wild Cat in having the back of the hind leg from the hock 
to the pad blackish. This statement is negatived by three facts : — 
the area in question is not blackish in all Domestic Cats ; nor in 
all examples of the Egyptian Cat ; nor does it lack the dark tint in 
any specimens of the European Wild Cat that I have examined. 
The prevalent idea on this subject has been expressed as follows : — 
“ The black sole of the foot suggests that the Caflfre Cat is the 
chief stock from which the Domestic Cats of Europe have been 
derived ” ; and ‘‘ that the European Wild Cat was not the direct 
descendant [? lapsus for ancestor] of the domesticated breeds of 
the western pai-t of the continent is rendered pretty evident by its 
short and clubbed tail, to say nothing of the absence of dark soles 
to the hind feet”*. And again: — “It has been maintained 
by many naturalists that the Euro|)ean Domestic Cat is chiefly 
derived from the noHli-eastern mce of this species ocreaia\ 
found in Egypt; at least, the domestic form is certainly not 
derived fi*om the European Wild Cat” t. The foundation for this 
positive opinion entertained by Mr. Sclater may be found, I 
think, in his belief (Cat. Mainm. Indian Mus. ii. p. 934, 1891), 
taken from Blasius, that in the skulls of the Domestic Cat the 
frontal and squamosal bones are sepiitited from one another by 
the parietals and alisphenoids, and the nasals are not produced 
posterioi’ly beyond the frontal processes of the maxillie, the con- 
verse being the case in the Wild Cat. I have l)efoi*e me the 
skulls of four “ London ” Cats, In one of them the nasals project 
well beyond the maxillae, in two as fai* back as the maxilla*, and in 
the fourth not so far. Again, the distance between the fi’ontal and 
the squamosal is in one skull as much as 3 mm., in two others it is 
only about 1 mm, or less, while in the last the squamosal and 
frontal touch on one side but not quite on the other. Nevei-theless, 
it is {)ei*fectly true that, as a very general rule, the squamosal 
and frontal are separated by the junction of the f)ai’ietal and ali- 
sphenoid in Domestic Cats as they also are in F, ocreata. But 
this is also the case in both the skulls of the Scotch W ild Cat that 
I jKDssessJ. In one of them the parieto-alisphenoid bridge 
measures 4 mm., in the other 2 mm. The bridge is also present 
in one of tw*o skulls of this species in the Museum of the College 
of Surgeons, whereas in the other the frontal and squamosal have 
a long sutural union. 

Thus, as Dr. Hamilton has already shown, the claims of both 
Blasius and Kehring regarding the differences above allutled to 
between the Wild and Domestic Cats of Europe will not stand 
the test of the examination of skulls and skins. 

It appears to me that much barren discussion on this subject 
would have been saved by the realisation of the closeness of the 
Rfl5.nity between the Egyptian and the European Wild Cats 

• * Cats Ac.* in Allen’s Nat. Library, pp. 16rt A 167 (1896), by R. Lydekker. 

t ‘ Mammals of S. Africa,’ i. pp. 43-44 (1900), by W. L. Sclater. 

X There is no reason to doubt that both these skulls belonged to pure-bred Wil 
Cats; this I can vouch for, since I have the skins. 
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{F, ocreata and F. sylvesiria). The type of pattern they present 
is not found in any other species of Fdis^ the nearest approach 
thereto being that of the Tiger {F, tigria) and in a remoter degree 
of Pallas’s Cat {F» mamil). The similarity in pattern between the 
two, coupled with their geographical distribution, almost induces 
the adoption of the view that they are but northern and southern 
forms of the same species. There is as yet, however, no positive 
evidence that they actually intergrade to the extent of justifpng 
the conclusion that their distinctive features are merely of sub- 
specific value. 

The characters they have in common are as follows : — 

Close resemblance in the shape, size, and structure of the skull 
and teeth*. 

(leneml similarity in size and shape of the body, of the paws 
and ears, and in the length of the tail, thougli this organ is 
apparently a little longer at least in North- African examples of 
F. ocreata than in F. eyhestrU, 

( leneiul similarity in pattern : in both species the sides of the 
body are typically marked with wavy vertical dark stripes ex- 
tending from the spine to the belly, and better defined, as a rule, 
on the thoracic than on the abdominal j)ortion ; the upper paits 
of lK)th fore fuid hind limbs ai’e transversely banded with broad 
Ijiirs, almost always darker than the transverse stripes on the 
body ; the foie leg is black l>elow from the toes to the wrist and 
behind at the elbow, the two internal bi*achial stripes, normal in 
felines, being well developed ; the hind leg is normally blackish 
below fiorn the toes up to the hock. The distal portion of the 
tail has a black tip and al)out three well-defined black stripes pre- 
<*eding it, the ju’oximal portion of thetjiil l)eingmuch less distinctly 
barred and marked at liest with an ill-defined median dorsal 
stripe. The throat is unstriped or only indistinctly striped, and 
usually exhibits a white spot ; the thoiiicic and anterior abdominal 
areas of the ventral surfac^e are spotted ; the posterioi* abdominal 
and inguinal areas are unspotted and tinge<l with yellowish bufif, 
especially on the inner side of the thighs. Identity prevails even 
in the colour of the intlividual haii-s, which are slate-grey at the 
base, then buff* or cinnamon, then bUu*k, the distal portion being 
yellowish or gi*eyisl) white with a black tip. 

The principal differences between them are as follows : — 

in F. sylvestria the four paired strii)ea on the head and neck are 
well <lefined ; on the occipital region they <liverge from the middle 
line and run Iwickwainls almost to the shoulder as four wavy widely 

* Amougxt the hkulls in iny own collection and in that of the British Museum 1 
have so far failed to tind any constant characters for distinguishing the two species. 
By the suiu of a mimlsT of small features in the teeth and bones, the skull of 
8iflv€8trUt can generally be recognised frtmi that of ocreata. But up to the present 
every character which I thought might prove to he distinctive of s^Umtria has 
broken down under the eyamiiiation of a long series of skulls of oermta^ a species 
which, ill its broad sense, is extremely variable in its cranial osteology. So far as the 
skull is concerned, the differences between the two species must regarded as of 
“ tubspecitic ” value. 
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separated stripes, the admedian pair being, as a rule at all events, 
better emphasised than the laterals, which lie quite at the sides of 
the upper surface of the neck. In F, ocreata the head- and neck- 
stripes are usually badly defined ; when present on the neck they 
ai*e nairow and lie close together. 

In F. sf/lvestris there is generally a very distinct black wavy 
median spinal stripe, usually extending from behind the shouldei’s 
to the root of the tail. In F, ocreata the entire spinal ai*ea is 
markedly darker than the sides of the body, sometimes showing 
traces of three narrow stripes ; but the median is never so stiong 
as in F, si/lvestris. In the latter, however, a pair of nan'ow 
inteiTupted latero-dorsal stripes is sometimes tmceable. 

These ia*e the most obvious distin(*tions. Others are less 
constant. For instance, in F. sylveMris the ears ai*e, generally 
speaking, of the same colour as the head, though not infrequently 
they are washed with yellow either all over or only towards the 
tip. In F, ocreata they are almost always yellower or redder, 
geneiiilly very decidedly so, esj)ecially in Afri(‘an specimens ; but, 
on the other hand, in an example of ocreata sarda in the British 
Museum the yellow on the ear is no more conspicuous than it is 
in some examples of F. aylvestris. 

In F. aylveatris the coat is longer and thicker than in F, ocreata. 
This iinjjarfs to the former Cat a heavier, more robust, and 
shorter-legged appearance, and especially suggests that the tfiil 
is blunter at the apex *, The value of this diflerence is discounted 
by the fact that F, aylveatris is a moi'e northern type than 
F, oa'eataf^ and that the length and density of the fur varies a 
good deal in the latter, which appeal's to be a species endowed 
with gi’eat capacity for environmental adaptiition both as regards 
coat and colour. 

Yet, in spite of the obvious I'esemblances above mentioned, the 
assumption of the totjil divei*sity of the two foi nis seems to im\'e 
been pretty general, if we may judge by the absence of all com- 
parison between them in monographs of the Felida*. 

Now the chamcteristics which the Egyptian and European Wild 
Cats have in common are all possessed by the Domestic Cats of 
the stri{)ed type ; and they are not found in any other species 
of Fells known to mo. Hence there is no difficulty in the way of 
believing that our “striped” Cat is the direct and but little modifietl 
descendant of either F, aylveatris or F. ocreata^ or probably of both 
combined. F, aylveatris inhabits Spain, Italy, Creece, and Asia 
Minor; and F, ocreata Egypt, Tunisia, Algeria, and Sanlinia. 
Thus one species or the other is found in the countries Ixirdering 
the Mediterranean Imsin, where the civilisations of Europe had 
their origin. If Egyptian Cats were taken to Greece, Italy, or 

* Quite similar difference!* in the thickness of the tail may be seen in Siberian 
and Indian IMgers. 

t A very good description and an excellent figure of this species may be found 
undtsr the name Telia lyhiea in Anderson’s and de Winton’s * Mammals of Egypt/ 
pp. 171-176, pi. xxiv. (1902). * 
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Spain, it is highly probable that they interbred with the native 
Wild Cat, especially at a time when the latter was far more 
abundant than it is now and when precautions to prevent the 
tame animals from straying are not likely to have been rigidly 
observed. But even if such cro.s.sing took place, I do not believe 
its effects could be traced in the progeny with any certainty, on 
account of the resemblances between the parent forms. 

It may however, in my opinion, be fisstimed that the differences 
our English striped Domestic Cats exhibit from F, syloestris on 
the one hand and from F, ocreata on the other, coupled with an 
unmistakable likeness to both, are attributable to that cause. To 
assume that the striped pattera of this Cat is due to interbreeding 
between domestic “ Tabbies or Blotched Cats and specimens of 
F, ayhmtris^ needlessly complicates a quite simple question. 

It is tlifticidt to decide which of the two species our Striped 
Cats most resemble. Typical short-haired individuals recall 
F, ocreata in the length of the fui* on the body and tail ; whereas 
in the colour of the eai^s grejiter similaidty is pi'esented to 
F, aylvestris than at all events to African examples of F, ocreata. 
In tlie proximity of the stripes on the neck, resemblance is evinced 
to F. ocreata ; but their distinctness rec^alls, though in a lesser 
degree, those of F, aylveetris. In the distinctness of the spinal 
sti’ij^e, the domestic form lies nearly midway between the two ; 
but the transverse strij>es on the body and tail are as a rule more 
sharply defined than in typical members of either of the wild 
Kj>ecies: but their want of definition in some long-haired specimens 
is quite pamlleled by that of F. sylvestris, and suggests that their 
indistinctness in the latter is attributable to length of fur. 

In the length of the tail the Btriped Cat seems to he nearer 
F, aylvestris, I'here is no evidence that this organ is shorter in 
the dome.stic form than in the wild species just mentioned ; 
whereiwi in North-African examples of F, ocreata the tail is 
longer than in either of those t}q>es*. 

In connection with the likeness this Cat pi*esent8 both to Felia 
ocreata and F. aylveatria, it is apposite to note that out of four 
authors w]\o have described specimens under the belief that they 
represented wild species or i-aces, two compared them to F, aylveatria 
and two to F, ocreata. Blyth t, speaking of an example from the 
Punjab Salt Range, says “ it is of the streaked or spotted type, 
the colouring and markings of which are not much unlike those 
of the European Wild Cat {F, aylvestrisY* ; and Mivartt, in his 
description of F, torqiiaia^ i‘emarke<l, “this Cat has much 
resemblance to the EuK>pean Wild Cat.” Blanford, on the 
contrary, says “ the characters of the upper premolai-s distinguish 
F, torquata from the allied F. caffra (or caligata) [aa ocreata] ”§ ; 

* Anderson and de Winton, * Mammals of Kgypt,* p. 172. 

t J. A. 8. Beiw. XXV. p. 442 (1866). J ‘ The Cat,’ p. 420 (1881), 

§ * Mammals of Bntisn India/ p. 86 (1888). The character Blanford refers to is the 
nearness of the Arst maxillary premolar to the second — hi very variable feature in the 
•kails of Domestic Cats and also, though in a lesser degree, m those of F. ocreata. 
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and Miss Bate described a specimen from Crete as the type of a 
distinct subspecies of F, ocreaia 

The origin of F, catm appears to be at present quite unknown. 
It may be held : — 

a. That it arose per salturn as a sport from the other Domestic 

Cat (torquat€t), and that the pattern persisted in virtue of 
its own inherent dominance without the aid of Man, or in 
virtue of the guiding factor of selective breeding. In 
opposition to this must be urged the complete absence 
of evidence that species of Felts are ever dimorphic in 
pattern, and the ascertained fact that they breed true to 
the specific or siibspecific type. 

b. That it arose from torqiiata by the slow and gmdual process 

of preserving and breeding from fancied varieties. But in 
answer to this it may be ixunted out that there is no reason 
to think that selective bree<Ung of Cats was ever* seriously 
practised until the latter portion of the nineteenth centuiy. 
Moi’eover, if the caU(s type arose by that jwocess, inter- 
mediates between it and torqiiata would probably be seen 
everywhere. 

c. That it resulted from the interbreeding of F. ocreata and 

F. sylvestris, \\'hen two distinct species cross, the hybrid 
sometimes revei ts in some respects to the characters of a 
common ance^stor of })oth. There is no I’eason, however, 
for thinking tliat the }>attern of catiis was the pattern of 
the aiicestoi* of sylvestris ami ocreata ; and it seems to be 
in the highest degree improbable that the pi'ogeny of two 
closely allied and similarly striped species like sylvestris 
and oct'eata should be marked in a totally diffeient manner 
from its pai’ents. There is, moreover, good reason for 
thinking that the torquata-hr^^A wfts the I’esulting hybrid 
of that cross. 

d. That it resulted fi'om interbreeding l)etween sylvestris or 

ocreata or torqiiata and some exotic species introduced into 
Eui*ope. There is, liowever, no reason to believe that either 
tamed or wild re]nesentatives of any exotic sj)ecies other 
than ocreata were so inti-oduced, apai t fi-oin menagerie- kept 
animals. 

€. That it is the direct descendant of some existing exotic species. 
It is quite evident, however, that it is not the direct xm- 
modified descendant of any known species of Felis^ since its 
pattern is uni(pie in just the Sfime 'way and to the same 
extent that the pattern of the Tiger is unique in the genus. 

f. That it is the sundvor of some extinct, probably Pleistocene 
Cat of Western Euro]>e. By the method of exhaustion of 
other possibilities, one falls back ujxm this supposition, 
which at least has this in its favour, that no very obvious 
or cogent reason can be advanced against it. 

* P. Z. S. 1906, p. 317. 
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4. On Mavx^ Persian^ Siamese^ Indian^ mid Abyssinian Breeds, 

Ah already explained, “ Manx ” Cats may be either of the ccdm 
or torqnaUt type. Apart from the abbreviated tail, which has 
been discusse<l and dismissed as of no systematic significance from 
the zoological standpoint, Manx Cats differ or are alleged to differ 
from ordinary shoi*t-liaired Cats in standing relatively higher at 
the hiiid-(juavters. I have not seen any measurements sub- 
stantiating tills claim ; and it is difficult to decide to what extent 
the greater appirent postei*ior stature is an optical illusion caused 
by the absence of the tfiil. It is quite possible, however, that 
suppression of tlii^ tail is correlated with greater height at the 
sacrum, and that, to put it crudely, the caudal material is dis- 
tributed to or absorbed by the hind-(juarters. Some Lynxes 
certainly seem to stand higher on the hind legs than the majority 
of species of Felh, Be this as it may, the circumstance that height 
at the pisterior region is considere<l by fanciers a point ” in the 
Manx breed throws the fact- if fax't it be - under suspicion of 
having lieen fostered by selective breeding and of being therefore 
unworthy of consi<lei'ation from the jihylogenetic and systematic 
}K>int of view, zoologically sjieaking. fn other words, lus little 
import4ince should lx? attached to the character as to the absence 
or abbreviation of the tail. 

With regard to so-called “ Pei*sian or ‘‘ Angom” C^ats*, there 
seems to me to lx? no reason to suppise tliat any other species is 
involved in their ancestiy than in ancestry of the short- 
haired breeds most common in Euroj>e. Both tin* blotched ” 
and the striped ’’ styles of pittern occur ; and no other type of 
patter n is known amongst them, st) far as I am aware. The 
skull, moreover, is not distinguishable fnan tint of short-haired 
Domestic Oats. The small systematic value that should be 
attached to the long cojit ha.s Ineii ab*eady insisted upm. Nothing 
seems more likely than that tame Oats were imported from 
Egy))t int;o Persia ; the Euixqxnui Wihl Oat (F, sylvestris) occurs 
both in Asia. Minor and Persia, and F. oci'mia has lx>en m'orded 
from Syria, and Arabia. Hence it seems netnlless to l(X)k beyond 
the two species just mentioned for the origin of “stripxl” 

Persian ” Oats, even on the supprsition that they came ori- 
ginally from Per'sia. That the blotched ” Persians hail the same 
origin, whatever’ that may have lx?en,Jis the ‘‘blotched” short-lmiretl 
Oats is in the highest ilegree ja-olrahle. For* myself, I think 
it/ quite neeilless to coiisirlei- that so trivird a. (‘hariiHei’ as long 
liaii’ is to be tiuced iir all cuusf*s to Oats impor’te<l into Western 
Euiope from Asia Minor or Persia. The suggestion first mmle, 

I believe, by Pallas, hut I’epeatod even in modei*n literature on 
tlie subjectr-' that the Oentml Asiatic spe<?ies, Pallas’s Oat (Felis 
imnul), contributed to the “ Persian ” breeil, has nothing to be said 
irr its favour. Fdis nmnid is quite unlike all domestic breeds. 

* DeHinarest (Nouv. Diet. vi. i». 123, 1816) Anatolia the original coimtrj’ 
of thiH breeti. 

Proc. Zool, 8oc. — 1907, No. XI. 
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The ears are small and set very low on the sides oi‘ the head, 
leaving a great width of forehead between them ; the facial and 
body markings are different ; and, lastly, the pupil of the eye 
contracts to a circular disk 

There is, however, one specdes of Felis which must not 1^ 
altogether forgotten in considering the jK)ssihle origin of Persian 
Cats. This is tlie Bokhara Steppe Cat (Felis mvdata), descril)ed 
by J. E. Gray (P. Z. S. 1874. ])p. 31-32, pis. vi. cfe vii.). The type 
is in the British Museum. The figures of the entire animal and 
of the skull show that this Cat is closely related to Felis syhestris 
and to F, ocreata^ and not to F, chans, with wliich Dr. Gray com- 
j)ared it. It has a thick coat and bushy tail, like F. syhestris ; 
but there are no distinct spinal stripe nor definite strij)es on the 
head and neck. Jn length the tail resembles that of F, ocreata ; 
and likeness to this species is fui*ther shown by the indistinctness 
of the head, nec^k,and dorst\l strij^es. From both the other s{)ecies 
it differs in being covere<l with small spots ; but these spots, at 
leiist on the aiiteiior part of the body, show, I think, signs of the 
coalescence into transvei*se rows which is realised in F, sylvestris 
and F. ocreata. Gray describes the colour as yellowish. The 
skin, which is prolwbly faded, might be more aptly described as 

ounce ”-gre}'. Whether or not this species has any connection 
with the “ spotted Cats of the Punjab Salt Range, mentioned 
below (p. 104), 1 am unable to sny. 

It is worth putting on recor<l the fact that in two out of the 
three skulls of ‘^Persian Cats” 1 ])ossess the jaws are slightly 
‘Ginderhung,” that is to say, the mandible j)rotrudes a little in 
front of the premaxilla^. J have not noticed this peculiarity in the 
skulls of any other Cats, either wild or domestic. It may ])e j)urely 
accidental, or it may indicate that the taste of fanciers in ()ats is 
running along the same lines as those of bree<lei’s of Domestics Dogs. 
In this case we may in tlie future have a race of snub-nosed Cats 
departing in facial elegance from Natures type of Felis in the 
same manner that Pugs and Bulldogs <lepai*t fiom Nature s typt* 
of Ca7iis. 

T^he origin of the Siamese breed has been a much-discussed 
puzzle. The peculiar coloration t must be set on one si<le as value- 
less towaids affording a clue. The cats are obviously all)escent, as 
is attested by the hue of the hair and fretpiently by the blueness 
of the eyet. But the albescence, complete in the newly-born 
kitten, is mitigated as age advances by a melanistic taint which 
evinces itscdf in two ways, lK)th of unusual oc<*uri*ence in Nature. 
In the first place, the black pigment is distributed symmetrically, 
ami primaiily a fleets the face and ears, the tail, and the legs. 

* The illustration of tins speciea in Elliot’s * Moiiojfrapli of the Felidte,/ pi. was 
taken from a stufl’ed hiM'cimon, and does not correctly dei)ict the iwculiarities of the 
head and eye^. Elliot, however, very rightly insists that this Cat is unlike all other 
knowui speci(‘s. 

f Mr. E. Q. B. Meade Waldo has reminded me that the so-called Himalaynn brtHsl 
of domestic ruhhits is almost identically coloured. 

J K. I. Poeock, Ann. Mag. Nat. Hist. (7) xix. p. lOi, 1907. 
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In the second place, it increases in quantity as age advances, and 
gradually encroaches upon the whiter areas, convei*ting the hair 
of the body from whitish or pale fawn into pale or dark brown, 
Hornetimes thei’e ai’e indistinct tiuces of spots on the hind-quart( 3 rs 
and legs. 

J udging from their size, form, and general aspect, I should say 
these Cats are nothing but a domestic vaiiety of F, ocreata. The 
only skull of this breed that I possess * is that of a female with its 
contours and ri<lges indicating considerable muscular development. 
It is a short, brotid skull, with expanded zygoniatii, and beyond all 
possibility of doubt falls into the group typified b}’ F, ocreata and 
F. sylvestris. In profile it is noticeable that the highest point of 
the cranium lies well l)elund the fvoiito-panetal sutui’e, and that 
the ai'eain front of that point, almost as far as the nasJils, is nearly 
fiat and slightly inclined. This is not a common feature in the 
skulls of Domestic Cats; but it is almost exactly paralleled in the 
skull of an old male si>eciuien of F, oci'eata from Suakin, and does 
iu)t occur in the skull of a Siamese Cat in the British Museum, 
in which the highest point of the skull is on the frontal lx)nes, 
which are evidently swollen just btjhind the postorbitjil proctesses. 
Another peculiarity in rriy specimen is the division of the infm- 
orbital foramen by a bridge of bone. I find this feature repeated, 
liowever, in the skull of a London Cat not referable to the Siame.se 
breed ; and it does not occur in the Siamese skull in the Biitish 
M u.seum. 

Nevtutheless, these two Siamese skulls agree in the {X)ssession 
of two small charactei’s, one of which I can only matc*h in one of 
the English Cats’ skulls 1 possess, while the other cannot be quite 
matcheil in any of them. The fii'st character is the height of the 
interj)arietiil crest, which is l)etter developed than is usually the 
case ill English Domestic Oats, though it is equalled in the skull 
of one London Cat that I have .seen, and of one fenil example of 
the torqtmta-ty[iQ of F, ocreata, from Celebes, in the British 
M usoum. The second character is the greater narrowness of the 
posterior porti<m of the na.sal Ixmes and the more marked abrupt- 
ness of the constriction between this portion and the expmded 
anterior juirtion. But since the two Siamese skulls differ in 
degree with res[)ect to this chai'acter, and since the na.sal bones 
vai’V greatly in length and vridth in English Domestic Cats, no great 
iiiqiortance can, J think, lie att4whed to the feature in question. 
Moieover, as alreaily stated (p. 152), the Celel^es example of 
torfjaata in the British Museum also has the nasals compressed. 

Since, therefoi*e, the colour of the Siamese Cat affords no 
evidence of its descent, and the skull is decidedly of the ocreata^ 
sylvestrls type, there seems to me to be no reason to kx)k beyond 
those speides or indeetl lieyond ocreata for its origin. Those who 
claim that it has had an origin independent of our own Domestic 

* I am iudebtdl to Mr. F. W. CouHeiia, F,Z.8., for the akin and akuU of one of 
the two s|HM;imena of thia brtwl I have been able to examiue, Mr. Couaens also 
kindly gave me the akiua and akulla of two Persian Cats. 
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Cats from some Siamese or Oriental species, must be challenged 
to produce that species before the (piestion can bo profitably 
discussed. There seems to be no i*eason whatever foi* entei’taining 
Trouessai*t’s suggestion * that the rare Bornean Fdis hadia was 
its agiiotype. I may add tliat all the small spmes of Felis in- 
habiting Siam, including even F, chaus, wlu'ch is doubtfully 
iinligeiious, difler in the structure of the skull and teeth from 
the Siamese Domestic Cat f. 

A(;conling to Blytli (Journ. As. Soc. Bengal, xxv. pp. 442-445, 
1856) two types of Domestic Cat were pi-evalent in India in his 
time. “ One is the streaked or spotted ty|)e, the coloiu*ing and 
mai’kings of whicdi are not much unlike those of the European 
Wild Cat (/\ siflvesiris)^ only more <listinct, and the transverse 
streaks are more broken into spots, especially towards the hinder 
part of the body ; the fur, liowever, is short, and tlie tail t slender 
and of uniform appirent thickness to the end, showing a series of 
rings and a black tip ; ears slightly rufescimt externally but 
infuscated, but passing to black at tip, wher e there is a. distinct 
small pencil-tuft of black hairs. Paws deej) sooty black under- 
neath.** Two examples of this Cat w’eie shot wild in the Punjab 
Salt llange ; another seen at Allahabad in a state of domestiwi- 
tion exactly resembled them ; but the tame Cats of Cjilcutta were 
usually greyer, with smaller and more numerous spots. 

The other type, says Blyth, resembles the Jungle-Cat (/’. charni) 
in colour, the body being uniformly “ (;at-grey,*^ more or less rusty 
or fulvescent, without a trace of spots or stripes, but the sti'ijres 
on the tail and limbs are more distinct ; there are also confused 
stripes on the forehead and two on the cheeks and a dark band 
across the chest; the lowe^r parts are whitish or tinged with 
tawny, and spotti‘d ; the ears are dull rufous behind with a 
slight blackish ti]) and no f)encil of hails; tlie paws more or less 
sooty beneath, in its jn*oiK)rtions, however, this Cat is (juite 
diflferent from F, chaas, the limbs and ears being much shortei*, 
and the tail much longer and bijM^ring. Blyth adds that Domestics 
Cats of this ty})e abounded in Bengal, if not all ovei* India, but 
were cjuite unknown in Eurojie; whereas, on the other hand, 
the English “tabby” wras quite unknown in India. 

Mr. W. L. Sclater also discuss€*d tliese two breeds, and accredited 
Blyth with the belief that the self-colouretl “ c/fr<a.‘?*'-like tyjM? was 
derived from interbreeding between the “ Domestic” Cat and 
F, chavs (Cat. Mannii. Ind. Mus. ii. p. 2MJ, 1891). He also sug- 
gested that the form named F, iorqvMa by F. Cm ier was based 
upon a f(Tal example of the sjKitted or streaked breed. 

8o far as 1 (‘an judge from what the two authors quoted say 
about these breeds, there is nothing to distinguish them from 


* Oat. Mamin. 1904f, p. 273. 

t F(»r list of tlio Hfx^cips, set* S. S. Flower, 1*. Z. S. 1900, pj). 322-327. 

J In thi« particular tin* tail must resemble and not differ from that typical of 
F. aiflvestris. Surely Blytli intended to say “ tapering; towards the end, otherwise 
the remark is pointless. 
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F, ocreata, which may be either self-coloured like the “ chavs 
like Oat or spotted and streaked like the spotted Indian Oat. The 
facts adduced do not appear to me to supply any evidence that such 
indigenous Indian Oats as F, rtihiginosa, F. chans, or F» benga- 
Unsis have contiTbuted to the stniins ; and I strongly suspect that 
they have been derived from F, ocreata either by the impoitation 
of tamed sf)ecimens or l)y the reclaiming from the wild state of 
examples of this species which may have inhabited India in coiii- 
pamtively recent times. 

Ill the Biitish Museum there are a few skins of Indian 
Domestic or sonii-doiiuistic Oats belonging to the spotted or 
stripeil and U) the self-coloured types mentioned by Blytih. An 
examination of tliem fully confirms the opinion I had formed 
from i*eading Blyth’s remarks. Tliose belonging to tlie striped or 
sjxitted type are, as Mr. Sdater suggesteil, the same as the form 
described liy Ouviei* as torquata. Those of the self-coloured type 
do not (lifter from them more than some of the self-coloured Cats 
diffei- from the striped Cats to lie seen in the London streets. 
Some of them are more rufes(‘eiit than others ; but I cannot find 
in them a particle of evidence of pai'tial descent from F, chans 
or from any other indigenous Indian species. 

Not uncommonly Indian Domestic Cats differ from typical 
English examples <»f iorquata in having the bands on the biil 
narj'ower and the stri[ies, especialh^ on the forehe^ad and cheeks, 
more rufous. The narrowness of the caudal strijies arises from 
the splitting of the normal stripes; but this character as well as 
the rufescenci^ may be seen in African examples of F. ocreata. 
There is no reiison. therefoie, to doubt that the Indian Domestic 
Cats ai*(» descended from that sf^iecies. It must, of course, be con- 
ceded that the}’ may interbreed with indigenous Indian sjiecies, 
and especially with the so-called Desert-Cat (/". ornata), which, 
from tin* sti-ucture of the skull and teeth, as well as from other 
diameters, must be regaixled, I think, as the Indian representa- 
tive, as F. caudata is the Boklmra representrfitive, of the group 
typifii‘(l by F. ocreata in Africa, and by F, sylvesiris in Europe. 

Cats of the so-called “ Abys.sinian’’ bre^d may lie descended, for 
anything I know" the contrai-y, from .specimens of F, ocreata 
dii*e(!tly (»xjK)rted fi’om Abyasinia. They are certainly not unlike 
.some self-coloured examples of that .speedes. On the other hand, 
it would I imagine be difficult sejiarate them from fulvescent 
‘•Ticked” Cats, which api>ear to me to be nothing but examples 
of the iorqaata-iY\^ in which the pattern is broken up and 
evanescent (see p. 152). 

5. On alleged Vases of Interbreeding between Dmnestic Cede a^id 
various wild Species of the Genns Felis. 

It has been stated over and over agaiil that Domestic Cats 
interbreed freely with the native Cats of various species inhabiting 
the countries to which they have been transport^. One cannot 
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help wishing there was more positive evidence of the fact. It 
may he so ; hut the statements of authors on tliis subject cannot 
be accepted as of any great value unless there is (collateral evidence 
of their intimate accpiaintance with tlie wild species in question 
and with the range of variation in colour, patt^Tii, and structure 
of the domestic bree<ls. Many alleged cases of interbrmling may 
be found quoted in Darwin’s ‘Variation of Animals and Plants 
under Dome^^tication.^ It is very likely that some Cats seen 
by Jai*dine in the north of Scotland were rightly regarded as 
hybrids between domestic animals and F, st/lvestris. And 
St. HOaiie’s st{(tement that the Domesti(J Cats of Algiers cross 
with the native Cat {F, hjhica = ocrmta), and Layai'd's to the 
effect that similar- crosses occur- with F, ocreata caff'ra in 
S. Africa, may also be true. But in the last two errses it may be 
doubted if evi<ience of the crossing would be shown by the progeny ; 
and as regards Jardine’s allegetl hybrids, long-coated specimens of 
the “ striped ” Domestic Cat might easily be mistaken for half- 
bred Wild Cjits. A striped Cat known to be descended from a 
feral s|>e(imen was recently caught in the New Forest, where 
FeMs sylvestris has not occuiTed for at least a century, arrd sent to 
the British Museum by Mr. P. H. Bar ker as a hybrid. On the 
str-ength of its long coat, it mirst be regar-ded as a “ half Persian.” 
Had it come from parts of tlu' rror-th of Scothnid, where F. si/lrestrifi 
still liirger s, the entir e purity of its descerrt miglit have remained 
forever iir doubt. As regards the claim that Domestic Cats in 
India interbreed with the Jungle-Cat (/’. chafhs), 1 am niiahle to 
find evidence that satisfies me of tire certainty of this occur-r-ence 
(cf. stfpra, p. 16o), In one ease the claim is actually based, in 
pirt at all (ivents, njnin the occirrrenee of the irrternal brachial 
str-ipe on the fore leg, a featirre regarded by the obsei-ver- as 
ehai-jicteristic of F, chans, whereas it is the most persistent of all 
the str-ipes in the genrrs Felis, 

No oire woidd be so rash as to artirin that interbreeding does 
not occur hetweeir Domestic Cats arrd eveir widely different wild 
species. But unless the skins and skulls of alleged hybrids are 
for-thcorning for examination, thei-e is no basis for the discaission 
of the questioir. Vagrre suppositions of observei-s cannot he 
regarded as evideirce of the fact ; and 1 a,m of opiniorr that the 
pi-evalent beliefs oir the subject are to be assigned in a gre^at 
measure to tire obsei-vation of senri-wild sjrecimeirs of tlie common 
but little known striped Domestic Cat, which may he either i^ed 
or grey iir colour, and either striped or sprrtted in pittern. 

6. Summary. 

The substance of the foregoing remai-ks may be epitomised as 
follows ; — 

!• The (jharacters used by breeders and fanciers as a basis for 
their so-called breeds of English Domestic Cats have no 
scientific value, in the sense of affording a clue to affinity 
and descent. 
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2. The pattem — or, in other words, the arrangement of the 
stripes — shows that English Domestic Cats are referable 
to two distinct types, whether they belong to the Manx,’* 
Persian,*’ or Sliort-haired ” breeds. 

.‘3. These two types of pattern are different in kind and do not 
intergrade. Tliey are so distinct from each other that no 
one would hesitate to regal'd them as chai*aycterising two 
well-marked specie^s if the animals presenting them existed 
in a wild as opposed to a domestictited state. 

4. In one type of pattern the stripes take the foion of narrow 

transvei'se or vertical liands which sometimes break up 
into sjK)ts. To feral or domesticated examples of this Cat 
have been given many names, of which torquata is the 
best known and aiigoreiisis oi* striata possibly the oldest. 

5. This Cat (trjrqaata) was apparently domesticated in Europe 

at kjast as early as the 16th centiuy. There seems to be 
no reason therefoie for i-egai*ding it as of Indian origin. 

6. It closely i*e.senibles in pattern two existing species, namely, 

the so-called Egyj)tian Cat {F, ocreata) and the Eiiropefm 
Wild Cat {F, st/lvestris), lK>th of which occur at the 
present <lay in tlie Meditermnean Region, and are veiy 
ne^irly relate<l to each other. There is no difficulty in 
the way of believing that they are the anet‘stml forms or 
“agriotypes” of this domestiai ted racf5 (torquata), 

7. In the other type of jmttern the stripes take the form of 

broad longitudinal or oblkjuely longitudinal bamls forming 
a ring-like or s]>ind arrangement on the sides of the abdo- 
im‘n. To domesticated examples of this Cat, Linnseus gave 
th(» namt* catus, which cannot he applied to any other form 
of the genus Felis. Jhiupstica is its liest-known synonym, 

8. This Cat (catus) is 0 (*rtainly known to have been domesti- 

cated in Europe in the middle of the 18th century. It 
wfus not, however, apparently known in India in the 
middle of the 19th century. Pj-obably, therefore, it is of 
European descrent. 

9. Its origin is unknown. Of the .several hypotheses that may 

be held on this subject perhaps the following two are the 
most to be commende<l : — that it ai ose as a sudden varia- 
tion or sport fnun the torquata-hveed, in which case 
Euroj)ean Domestic Cats are dimorphic in pattern; that it 
is the dii’ect des(‘eudant of .some extinct Pleisteene Cat, 
in which C4i.se there are two distinct species of Domestic 
Cat in Eui*o}>e. 

EXPLANATION OF THE PLATES. 

Plate VlII. 

Blotclipd Tabbies, Fetis eatus. 

The four skins photof^rapbed wei'o selected out of a lar^ number to show the 
principal variations to which the pattern in this Oat is liable. All came from the 
Cats* Home in Camden Town, London, 
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Platk IX. 

Strip«d Tabl»\ , Felis torquata. 

Pig. 1. £xami)le of tlit‘ Felis sjfJvestris-iyyie to Iw compared with tig. 1, Plate X. 

2. Like tne lant, but tlie patteni more siK)tted. 

3. A partiall> albino HjaHjiinen with the .^j)ots larger and inoiv widely spaced 

than ill No. 2. 

4. Specimen of the so-callwl “Ticked ” bi*eed, with the hjiotg disintegrated and 

generully distrilmted over the hod}'. 

(From the Cats’ Home, Camden Town.) 

Plate X. 

Agriotyjies of the Stripetl Tabb}*, F. torquata. 

Pigs. 1 A 2. Enroiwan Wild (’ats, F. tit/tvesfris, from Uoss-shire in Scotland. 

Pigs. 3, 4, 6. Young examines of the South African race of the African Wild Cat, 
Felis oerenta cajf'ra. The pattern is usually imue distinct in the joung 
than ill the adults of this species. The exact locality of these* three 
specimens is unknown. They were shipped from C’a^ie Colony. 

(The camel a has eniphasiKcd the iiattern of the skins depicttMl on tin’s IMate.) 


2. Report on Deaths oceiuTino in tlie Soci(‘tv’s Menay<Tie 
during DKM). By C. G. SelkuManx, M.D., F.Z.S., 
Pathologist to th(‘ Societv. 

[Keceived Febiuary 19, ltK)7.j 

(Text -figure (51.) 

In the annexed table will he fotnul the causes of deatli so far as 
they could he discovered of 355 uiaiiinials and 283 birds wliieli 
died in the Society’s (lardeiis, and wliich were submitted to post- 
nioi*teiji examination during the year 1JH)(5. Jn these iiianiinals 
and birds no cause of deatli is .stated to have been found in 3(5 
mammals and only one bird, but it must he noted that the numhei' 
of deaths pxit down to trauma and exhaustion is much larger than 
in 1905. This is due, in niy ojdnion, to the imjKn-tant pint 
played by depi’essed vitality, and in .some eases darkness and 
cold, in bringing about death. The method of classification is tlie 
same as that adopteil last year*, hut two new headings occur, viz. 
Distjases of the Ductless Glands and Deaths due to (JJd Age. 
Possibly two of the deaths among birds attributed to trauma 
and exhaustion ” really took jilaee owing to the efleet of parasites. 

The following remarks refer to eomlitions of special pathological 
inteiest oceurring in the animals in the Gardens. 

Tnhercidosis . — It is yet too eai-ly to attempt any full appreciation 
of the effect of thoroughly disinfetding, scraping, and repainting 
the monkey- house, undertaken early in the year, when the heating 
arrangements also were altered, but the cliininntion of deaths from 
tuberculosis — 34 in 1906 against 53 in 1905— is decidedly 
encouraging. If the figures be expressed as percentages, 21*6 of 
the total deaths in monkeys were from tuberculosis in 1906 against 

* “Note on Deaths nccuvviug in the Society’s Gardens during 1906,’* P. Z.8. 1906, 
p. 234 et seq. 
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35*8 in 1905. Assuming that there were about 100 monkeys in 
the house on Januaiy the 1st, 1906, between 16 and 17 per cent, 
of the inmates of the house liave died of tuberculosis during the 
past year, since the actual number of monkeys leceived ■was 105. 

My thanks are <lue to Mr. P(x?ock for ascerttiining the number 
of admissions duiing the year, and I am further indebted to him 
for the estimate of 100 as the number of monkeys in the house 
in January 1906. 

Much attention has been paid to tuberculosis in birds, and 
(‘detain inteiesting conclusions concerning avian tubeiculosis can 
be drawn from a study of the material available. It must in the 
first place be noted that during the past two yeai's al)out 30 per 
cent, of all deaths in birds have been due to tuberculosis ; and the 
more the matter is investigated the more obvious it becomes that 
a very large percentage of the cases of tuberculosis (X'din-ing in 
birds in the Zoological Gardens are the result of infection by the 
intestine, which can hardly be due to any other cause than the 
swallowing of particles of contaminated soil wliile food is l>eing 
picked up. By fai- the greater propoition of birds dying of 
tuberculosis in the Gardens present typical lesions in their spleen 
and liver, which can only be explained on the hypothesis of an 
ingestion tuberculosis: sometimes the intestine is aftected, but 
moi*e often this is not the ease, and typical tuberculai* ulceration 
of the gut in birds dying in the Gardens is nire. But although 
ulcemtion of the gut does not frequently take place, enlaiged 
tuberculous glands at the root of the mesentery are by no means 
uncommon ; a condition akin to fiibes mesenterica of human 
pathology being set up without obvious damage to the mucous 
membmne of the gut, but with the addition of lesions in the 
spleen or liver or both. Even where the intestine is afiected, 
ulceration is lare or slight; comparatively laige submucosfil 
nodules being formed over which the villi of the mucous mem- 
brane often seem enlai-ged, so that a cui-ious condition suggestive 
of multiple c;losely-set warts is found to occupy the inner surface of 
the bowel. Sometimes, its in a Vulturine Guineii-fowl {Acryllinm 
vultiiri^ium), the whole of the large gut may be thickly studded 
with these warty growths, which on section are found to 
contain dense masses of acid -fast bacilli. Jn other cases the 
whole of the small gut is similarly affected, as in a Burmese Slaty- 
headed Pai-akeet {Palceornis sp.). In the latter case it was inter- 
esting to note that there were no lesions in any other alKlominal 
organ or in the thorax, while in the case of the Guincm-fowl there 
was early tuberculosis of the lung, liver, and spleen. 

Pneumonia and Bromho-pneumonia , — No marked improvement 
in these diseases has followed the cleaning of the monkey-house. 

Mycosis , — Reference was made last year to the occun'ence of a 
disease, mycosis, which was due to the invasion of the tissues by 
a mould, AspergiUm fnmigatus. This disease is by far commoner 
in water-fowl than in other birds, and when attacking these its 
characteristic lesions are usually widely distributed throughout 
the body-cavity ; but a case occurred in an African Buzzard {Buteo 
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ileaertorum) in which the disease, obviously not very recent, affected 
only the air-sac and the lung of the right side, there having been 
no extension of the pai*asite by continuity or by infection of the 
blood or lymph stream. 

Cardiac Faihire . — It has been noted in the case of Ostriches, 
Rheas, and Oassowai'ies, as well as some of the larger Storks kept 


Text-fig. 61 . 



A<»i’ta of Tiger, showing several anetirj sins. 

in the Gardens, that their heai‘ts after death are usually extremely 
flabby, while the subj)ericenlial fat may be replaced by a loose- 


172 


DE. C. O. SELIGMANN OK DEATHS 


[Feb, 19, 


meshed oedematous tissue ; so that probably cardiac failure is the 
direct cause of death of many of these birds, the condition pei'haps 
being due to la(;k of exercise. One case of |)articular interest as 
bearing out this view has occuiTed during the past year. While 
some Zebras were being moved into the new enclosure in the 
neighbourhood of the Seal pond, an Em u (Drowfms novm-hollandic^)^ 
so placed as to be able to see what was ha})pening, became 
extremely excited, and running round its paddcK'k either struck the 
milings and colla})sed against these or else collapsed and fell against 
the railings. In any case it could hardlj^ have been injui e<l by the 
blow, since its feathers were not damaged or its skin torn. On 
picking it up it was found to beijuite dead, but at the post-mortem 
examination no sign of disease could he found in the binin, 
or abdominal organs, nor was the hejirt notably flabby. 

Arterial Disease. The aoita showing many aneurysms of an 
old Tigi’ess, which had lived in the (hirdens for 131 years, wa,s 
shown at one of the evtuiing meetings of the Society, and a brief 
note upon the condition appeared in the ‘ Proceedings ^ An 
illustration has since been ]»repared which is re[u*oduced in text- 
fig. 61, and shows the unusual condition of the vessel, the previous 
description of which may he quoted here: “The aorta, shows 
advanced arteiial disease, most pronounce<l in the <lescending 
aortti, w here there is marked atheroma and w’here, in a length of 
about 180 mm., there are 14 aneurysmal swellings vaiying in size 
fi'om that of a ])oa to that of a fair-sized plum. The two largest 
swellings, the walls of w’hich are of stony hardness, occur close 
together on opposite sides of the artery.^^ Arterial disease, though 
not common in the animals in confinement in the (hardens, cannot 
be said to be rare, whereas in wild animals this disejise is genemlly 
considered to be very rare. Perhaps an interesting paiallel may 
be dniw n in this respect between man under civilised conditions 
and animals in confinement. In the forniei’ arterial disease is of 
course common, but there is considerable evidence against its 
occuri'ence among certain people but just emerging from the Stone 
Age. 

Gastric Ulcer.- The expcrienc^e of this and last }'ear seems to 
show' that if gastric ulcei's are not entirely confined to the 
Carnivora and Miu-supialia, they are at least most common in 
these orders, since of a tot^tl of nine easels four (K'curred in 
Carnivora and five in Marsupialia. A young Ocelot {Felis ^mr- 
dalis) presented the lesions of this disejise in a particularly 
interesting form. On opening the belly, part of the colon looked 
darker than usual, and it w'as found that this and the rectum 
weio full of dark semi-digested blood ; theie were many small 
recent hamioiThages in the stomach, over some of these the mucosa 
was destroyed but the ulcers had not penetrated deeply. In the 
duodenum there were, how’ever, sixteen orifices, all more or less 
circular, and varying in size from that of the head of a large pin 
to that of a threepenny-bit. One of the largest of these extended 
«■ V. Z. 8. 1900, p. 634. 
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as deeply as the serous coat, the others were less deep and 
involved only the mucosa and a paii; of the muscular walls of the gut. 
The Marsupials with gastric ulcer were all herbivorous. 

Perforation of the Uterus. —An instance of this unusual accident 
occun*ed in a bitch of the North- African Jackal (Oanis atithus). 
The mammary glands betokened recent tictivity, and on opening 
the abdomen the uterus projected well above the pelvis ; there was 
general peritonitis and the uterus itself wtis dark and intensely 
congested. Within it lay a dead and extremely offensive foetus, 
while a small circular perfonitiou existed in the uterine wall just 
a!)Ove the cervix on the left si<le, and it was apparently due to 
huikago through this hole that peritonitis had set in. 

Aeic Growths . — The rarity of new growtlis referred to in last 
year’s note is confirmed by this year’s post-mortem ex^iminations 
on a larger number of animals. Only four (jases (Kx;un*ed ; two of 
these, both in mammals, were carcinomata and presented no 
unusual featuw^s; but the thrnd case, a Bear, had multiple small 
angeiomata of the liver, none bigger than a sixpenny-bit, which 
(*annot have exei’ted any evil effect on the health of the animal. 

The last case occurred in a Chilian Pintail (J)aMa spmicauda) 
alleged to have been bred in the menagerie and to he 26 yeai*s old. 
On opening the bird a mans the size of a turkey’s egg was seen 
occupying the right flank in the front of the belly ; it wa.s not 
adherent to the intestine or other organs but was enclosed within 
a, thin, loose capsule reseiirbling i)eritoneum within which, with 
the mass, were the supra renals, which wei-e not affected. The 
mass could not be traced to any organ, but seemed U) arise at the root 
of the mesentery ; no testes couhl bc» found, although the trachea 
was of the normal male type ; there was a white mass about the 
size of a fill)ert in the right lobe of the liver, and both kidneys 
were whitish and much enlarged. Microscopicjilly it was seen that 
the main nuiss was structumlly a. cjircinoma, as was that in the liver, 
and l)oth these musses resembled the much enlarged kidneys which 
were themselves carcinomatous. 

My thanks are <lue to Mr. S. (r. Shattock for the diagnosis 
of this remarkable case, which it seems must be classed tvs an 
exanijde of diffuse ctircinomatous growth in lx)th kidneys with 
stH'omlary masses in the liver luid glands at the root of the 
iiie.seutery. 

While consitlering the occurrence of new growths in birds, 
allusion may be made to two very interesting conditions which 
i\tive recently come under my notice. The subject of the first of 
tlieso was tv domestic fowl belonging to Dr. R. N. Stilaman* 
which died suddenly. On opening the belly ca vity this was fouml 
to be full of blood, aaid the liver was found to be diffusely angeio- 
matous. The second condition occurml in a Bparrow examined by 
Dr. A. Wilson* in the course of certain physiological work. On 
ojiening the skull a. spherical mass about the size of a pea was seen 
* My thunl(K arc due al«o to tbm* fjeiitlcmeu for allowing' me to refer to their 
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to press upon tlie right hnlf of the oerehelliini, wliich it had to 
some extent excavated. This mass was enclosed in a sheath of 
pia mater continuous wit.h that {)ver the posterior jmi*t of the 
right cerebral hemisphere. Dr. Wilson thought that thespheiical 
mass might at oue time have been joined to the cerebral hemi- 
sphere, but of this there' was no direct evidence. Microscopically 
the tumour ma-ss contains true nerve-cells, and so is an example of 
an extremely rare condition. 

1). Oil a ])eeiiliarly Abnormal S])ecimen of Turliot. 

By *1, T. OunnjxitHAm, M.A., F.Z.S. 

[HtJCcivH .faiiunrv 23, 1907. 

(Plate XI. 

The sjiecimen here described was sent to me by Dr. E. J. Allen, 
Director of the Marine Biological Lalnmitory, Plymouth, in the 
iHJginiiing of December 19(){), with a recpiest that I shoidd examine 
and describe it. With the fish was a normal specimen and two 
letters referring to them one fiom Mr. John D. Enys, the other 
from Miss Olivua L. Fox. Mr. Enys’ letter is dated Nov. 190t), 
and states that Miss Fox had then alive in a glass globe two 
small Turbot caught on the siinds at I\)lzeth, near the 1 loom Bai* 
at Padstow, on tlie north coast of Cornu all ; that the abnorma l 
fish was dark on the under si<le and white on the u])per. M iss Fox’s 
letter states that she had had the fish about a month, and that the 
upper si<le “ was becoming pigmented ” since she first obtained it. 

The specimen is 4*4 cm. in length and presents a- condition 
which, so far as 1 am aware, has never previously bi'en observed 
or described in flat-fish of any species. With respect to the 
position of the eyes, the fish is a reveised specimen — that is to 
say, both eyes are on the i-ight side, whereas normally in Turbot 
they are on the left. With respect to colour, on the contrary 
the specimen partially resembles a normal Turbot. The right side 
is almost entirel}^ unpigmented ; the gr»^‘Htt*r [)art of tlu' left side 
is coloured like a normal Turbot. The pigmentation does not 
extend uniformly over the whole of the left side, but is absent 
from the head, and from the anterior pai’t of the dorsal regi(jn 
above the head. On these ai*eas there are only a few scattered 
bhick chromatophores. On the right or uncolour*ed side there are 
also scattered black chromatophoi‘es luther more numerous than 
oil the left side of the head. It is important bo note that the head 
and anter ior I'egioii of the right side, although not fully pigmented, 
have more pigment than the rest of that side ; between the eyes 
and around the doi-sjil eye pigmentation is almost complete. 

The number of dorsal fin-rays in the specimen is of the 
ventral 47. The chamcterLstic tuliercles of the adult Tur bot ai e 
not yet developed, but there are three little projections at the 
base of each of the doi*sal and ventral fin-rays, and also pi-ojections 
* For explanation of the Plate, see p. 181. 
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at the bases of the eaudal and ventral mys. These are probably 
the beginnings of marginal tnl)ercles. 

The anteiior end of the dorsal fin and the biisiil tissue which 
carries it forma projecting hook-like proc^ess over the dorsal eye 
that is, the original!}^ left eye, which has moved to tlie right side 
of the head. This projection, due. to the absence of attachment 
l)etween the base of the fin at the anterior end and the liead, 
occurs commonly in ambicolorate specimens of the turlx)t and le>ss 
frequently in ambicolorate sj)ecimens of other species of Plsn,ro- 
'mciidiv (see Ounningham and MacMunn, ‘"Coloration of Skins of 
Fislies. ttc.,’* Phil, 'Frans. 1894). 

A letter fiom Miss Fox to Dr. Allen, dated Jan. 7, 1907, 
explains that the fish was caught on Sept. 28 last year, ami 
livtnl in captivity till Nov. 28, when it flied from some unknown 
cause. When caught it was, unlike all the others seen at the wane 
time, <piit(‘ st^itiouary on thewaid, which Miss Fox thought might 
imply a certain bliiidiuiss. In caj)tivity, however, it was very 
active, and certainly sjiw’ food veiy quickly, so that there is no 
leason to think the function of the eyes was airect(*tl. 

in Plate XT. 1 have figured the two sides of the abnormal 
s})ecimen. The normal specimen was 4*2 cm. long. Its meta- 
morphosis is complete, but there ai’e still a few' scattei*ed black 
chromatoj chores on the right or lower side. Similar black 
chromatophores are prescmt on the right sidi‘ of the abnormal 
spe<;iiijen, and they a})pear to Ik‘ larger and slightly more 
numerous ; but the* difierence is slight, so that the exposure of 
the right side to light during the two months it was in caj>tivity 
had not produced much effect. 

It seems to me that the only way toattem])t an explanation of 
the condition of this specimen is t(» hise the ex]»lanation on the 
view of the constitution of the ovum which was developed hy 
VVeismann, and which is adopted in the Mendelian doctrine of 
heredity. If the right side of the anterior or cephalic r(»gion were 
more completely j>igim*nt(Hl, we might regard the fish as consisting 
of a.n anterior smaller part which was revei*sed, and ii posterior 
part wdiich was normal. The comlition would then he explained 
l>y supposing the s}»ecimen developeil from an ovum consisting of 
]>ai*ts usually oc'curring in sejiai-ate ova. We know that leversed 
s])ecimens occur in \arious sptK'ies of flat ^ishe^, e, //. the Flounder 
(iHeuronect^^s ficatiis). In this species in some localities reversed 
specimens are not only common, but abundant. At Plymouth 1 
found about 50 per cent, of the specimens captured had the eyes 
and pigment on the left side instead of on the right. It is neces- 
saiy here to considei* tlu» [weeise terms to be used to indicate the 
structural {)eciiliarities which present themselves. It has been 
usual to speak of a Floiimler with eyes on the left side as revoi-sed ; 
but if we use the substantive corresponding to this adjective, 
namely re^*ersion, w e are using a ttTin which has been employe<l 
in an entij*ely different sense, namely as meaning atiivism, or the 
recurrence in a species of some more or less remote ancestral form. 
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It is true we might use the word reversal, but this is not suffi- 
ciently distinct. In order to avoid confusion it will be better to 
coin a new term, and it seems to me the mast appropriate term is 
‘‘ metastroplie/' meaning a change in the direction of the turning. 
For adjectives we may use merely sinistral or dextral, referring to 
left or light side, or for the abnormal condition in general we may 
use inetastrophic. 

Since, then, metastrophe frecpiently occui’s in flat-fishes, and is 
a congenitiil abnormality due to some abnormality in the constitu- 
tion of the ovum, it is intelligible that it should occur in one part 
of a fish and not in another. We may suppose the abnormality 
in the whole fish is duo to the intei*change of position in the ovum 
of the pirts corres|)onding to the left and right sides of the body. 
The abnormality does not, however, aftect the viscera, wliich, as I 
have pointed out in tlie memoir already cited, are constant in 
position whether the fish is dextral or sinisti*jd. In the particular 
specimen of Tiirlxit which we are considering, the lietid is dextml, 
or inetastrophic, tlie posterior portion normally sinistial, and its 
origin is to lie attributed to a corresponding abnormality in the 
constitution of the ovum from which the fish was developed. 

With regard to the question of tln^ origin of such abnormalities 
in the ovum, they may arise either in the cell-divisions which 
(K*cnr in the multiplication of ova or spermatozoa of gametes, 
to use tlie general term, or in the jirocess of f(»i*tilisation, the 
conjugation of the gametes. It miglit be suggested in tliis 
particular case that the condition was due to a “ cross ” between 
an abnormal dextral sjXKjimen and a normal sinistral specimen, 
the condition of the head-region Ixjiiig inherited from one ^wirent 
and that of the postenoi* region fi-om another. But rnetastrophic 
or dextral specimens ai*e, so far as my exjierience goes, mre in the 
Turbot, and it seems equally possible that the }>eculiar condition 
of the gamete wliich gave rise to the abnormality was not due to 
the condition of one of the parents. 

It is not necessary to supjiose that Inith of tlie gametes which 
produced the fertilised ovum wei’e abnormal : abnormality in one 
only may have been sufficient to produce the abnormality of 
ilevelopment. In the division of the gametes within the repro- 
ductive oi’gan of a parent fish, tlie cliroinosomes of the nuclens, 
which are supposed to he the “ oaiTiers of heredity ” or to (jontain 
the ‘‘detei’in inants” wliich produce the chai acters of the organism 
to which the ganietf* gives rise, normally divide severally so 
that two similai* ova are jiroduced. In the final or re<Uiction 
division each chromosome does not ilivide, hut the gi*oup of 
(ihi*omasomes sepamtes into two groups. In one or other of 
these divisions the determinants might be <H.splaced, so that either 
all or some of those belonging to the left side were on the right 
and vice versa, and thus a rnetastrophic gain ete would lie produced. 

One important question tliat arises from the condition observed 
in the specimen under discussion is, what bearing it has on the 
experiments carried out by me some years ago at the Plymouth 
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La]:)oratoiy, and described in the paper already cited. In those 
•experiments pigment was developed on the lower sides of Flounders 
m a result of the incidence of light. Hei'e we have a specimen 
of Turbot in which the upper side is exposed to light an<l is not 
pigmented, while the lower si«le is pigmented. But it must be 
noted that no adult si>ecimen has been observed in wliich this 
condition occurs. According to Mias Fox’s letter quoted above, 
the upper side of this young turlwt had already acxjuired some 
pigment during the two montlis in which it lived in her possession. 
It is quite possible therefore that if the specimen had lived to 
l>ecome adult, the upper or right side would have become fully 
pigmented in consequence of the action of light, and then the 
specimen would have been exactly similar to other ambicolorate 
specimens of Turbot, except that it was metastrophic, the eyes 
being on the right side instea<l of the left. 

In my experiments, I showed that when young fish in j)rocess 
of metainorpliosis were 2d»it»ed in the ajipiratus so that light fell 
on the lower side and not on the uj)per, the normal hereditary 
changes were not arrested, pigment disappeared from the lower 
side Jis under noi-mal conditions, and it was only later, after 
long exj)Osure to light, tliat pigment was developed on the lower 
side. Thus, as the sjx‘cimen we are here considering had not long 
})assed its metamorphosis, there is nothing inconsistent with my 
results in the absence of pigment from the right side, although that 
side is ui>permost and had been exjKXsed to light for a shori time. 

The condition of the sjXK'imen here described suggests that the 
usual ambicolorate abnorinalitv is due also to 2)ai’tial metastrophe, 
but that in these cases the anterior j>art of the body is normal or 
sinistml, and ^posterior pari dextral. Tliis view would exjdain 
the remarkable fact, of which hitherto no explanation has been 
given, that in the great majority of ambicolomte Turbot the lower 
or right side of the liead is unjngmented, just as in the specimen 
here described the left side of the head is unpigmeiited. The 
limits of the pigmentation are not absolutely constant. In the 
majority of specimens which I liave seen, the pigmentation 
extends on to the low^er jaw^ and the anterior end of the dorsjil fin, 
while the rest of tlie head in front of the jH'eopei'cular bone is 
unpigmented. One specimen in my list, ho\rever, had pigmenta- 
tion over the wdiole of the low'er side, including the hea<l. If the 
explanation suggested is correct, it follows that the young of an 
ambicolorate specimen immediately after inetfimor[)ho.sis is without 
pigment on the postce2)halic portion of the upper or left side, and 
that it becomes ambicolorate in adult life in consequence of the 
development of pigment on that side under the influence of light. 
There is at present no direct evitlence of this beyond the occurrence 
of the specimen descrilred in this paper, and the question must be 
further investigated by the examination of large numbers of 
young specimens. When pigmentation extends over the whole of 
the lower side, including the head, it cannot be said that the head 
of the fish is normally asymmetrical ; therefore the theory of 
Pboc. ZooL. Soo.-~1907, No. XII, * 12 
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jjartial metastroplie does not apply. J n this case we must conclude 
that some other explanation is to be sought, or we may suppose 
that the boundaries between the determinant groups in the ovum 
are not definite, and that the pigment determinants displaced to 
the right side have extended to the head-i*egion. 

It may be objected that the persistence of colour on the lower 
side of an ambicolorate Turbot is inconsistent with my views of 
the action of light, that if })igment were produced on tlie upper 
side it ought to disappear from the side turned to the ground. 
This objec^tion is of little weight, foi* my expei iinents show that it 
is easier by means of light to produce some pigment where it was 
previously absent, than to abolish it when it is present, by cutting 
otf the light. This is what might be expected, for in the evolution 
of a flat-fish pigment has only recently disappeared from the lower 
side, in consecpionce, as 1 believe, of the absence of light; and 
therefore the pigmentless condition is not very strongly iidierited, 
and pigment is pioduced after a comparative!}' shoi't exposure to 
light. The positive character on the other hand, the pr(*sence 
of pigment, has existed not only since the flat-fish was evolved, 
but in a long line of aiicestoi's before that, and therefore it would 
prolwbly take several generations to cause the j)igment to disappear 
completely by cutting off the light. It is quite j)ossible that when 
the lower side is congenitally pigmented, some proportion of the 
pigment is lost in consequence of tJie absence of light, but such a 
loss would not be obvious to observation and would be difficult to 
demonstrate. Obviously a small amount of pigment appearing 
where there was none before is evident at once, but the disappear- 
ance of a small j)rojK)rti<)n from a strongly pigmeiit(’d surface 
makes no apparent difference to the colour, and there is no means 
of measuring the amount of pigment for comparison in different 
cases. There can bo no doubt concerning the preseiu'e of a single 
sheep in a. field, but it is much more difficult to decide whether 
there are a thousand or 999 in a flock. 

Jt has long been known that in Plenronerctidai generally, and 
espetdally in Hhomhm mdxhmfs, there is a marked correlation 
between amhicoloratioii and the malfoj ination of the dorsal tin 
which occiiis in the specimen described in this 2 )aper. It seems to 
be genemlly supposed that in such spmmens the disl(x*ated eye 
has not completed its change of |)ositioii, arul being on the edge 
of the head instead of on the upper side, prevents tlie usual growth 
forwaiTls of the base of the doi-sal fin. Tlie condition is regarded 
then as, like the amhicoloratioii, a reversion on the part of the 
eyes and skull towards the primitive symmetry. Although 1 have 
not fully investigated tlie structuw» aiifitomically, it is my opinion, 
from external observation, that the eyes and skull are normal ami 
that the peculiarity is merely due to a want of that attachment 
which normally ot^eurs between the base of the fin and the skull, 
along the united ect ethmoid or prefrontal, and fronta.1 bones. The 
view I have suggested seems to me to give a better explanation 
of this abnormality than has hitherto been proposed. If the head 
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is metastropliic and the posterior region normal, as in the specimen 
here described, or vice versdy as in ambicolorate specimens pi‘e- 
viously dascribed, then the normal relation of the determinants of 
these parts in the ovum, and therefore in development, is wanting. 
The anterior end of the doiml fin belongs to the posterior of the 
two portions abnormally joine<l in the fish. It tends to gi-ow 
forward, but in the normal case in doing so unites with the right 
side of the skull (in the Turljot); whereas in the abnormal sj)ecimeu 
here described, where the head is metfistrophic, it has the left side 
of the skull opi>osite to it, an<l with this side it has no congenital 
relations, and so remains sepamte from it. In the more usual 
case, where the eyes are on the left side as usual but the fish is 
ambicolorate, a similar explanation would apply. Here the right 
side of the skull is op|)osite the fin, as in the normal fish ; but the 
fin l)eing itself mebustrophic, the normal relations between fin 
and skull in development are disturbed, and consequently they 
remain separate. It may Ix^ said in fa(‘t that in all these cajses 
the fish, or the ovum from which it develops, is comjxxsed of two 
separate parts united in an abnormal relation to one another in a 
plane transverse to the long axis of the fish. Consequently the 
normal continuity Ixitvveen the head ainl Ixsly is. as it were, 
imperfect ; and in all pndxdnlity this is the real I’eason why in 
these cases the anterior end of the dorsfil fin rijinains unattached 
to the head. 

The abnormality of the dorsal fin does not (wciir in specimens 
which are entirely inetastix)j»hi(*. Here, although the characters 
of the right side develop on the left, ami - that is to 

sjiy, the determinants of the right a,nd loft sides have changed 
places —the disl(x*ation of determinants in tlie gamete has taken 
place along the median plane, and therefore tlie longitudinal 
continuity between fin ami skull is not disturbed. 

It is impoitant to mention that the abnormality of the fin in 
the* specimen heie described is not merely due to imiomplete 
metamorphosis. The normal s|)ecimen of the same size, or lathei* 
smaller, sent with the abnormal, and captured at the strme time, 
shows coniplete metamorphosis, and in it the dorsal fin extends 
forward attached to the head to a point anterior to the eyes. 

The correlation between am bicoloration and the nimoinnality of 
the dorsal fin is not invariable. Cases occur in which ambicolorate 
specimens are in this r espect .structumlly normal. In the Phil. 
Tmns, memoir by my. self and Dr. MacMumr (r^ef erred to above, 
p. 175), I made the generalisation from the specimens of Turbot 
then known to me, that if pigment was present over the whole of 
the l>ody behind the pre -opercular hone, and also on the lower ja w 
and the anterior* end of the dorsal tin, the malformation of the dorsal 
fin was present ; whereas if the pigment was less than this, the 
malfonnation was absent. On the hypothesis of the cause which 
I have suggested, the absence of the malformation in the latter case 
is intelligible, for then the junction between the metastrophic and 
the normal parts of the Ix>dy may be supposed to occur not between 

12 * 
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the dorsal fin and the head, but in the course of the dorsal fin 
itself. The anterior end of the fin then belonging to the same part 
of the composite fish as the head, tlie relations of the two struc- 
tures in development are not disturbed. Holt^, however, records 
a specimen of Turbot in which there was some j)igment on the lower 
side of the jaws and on other pai-ts in front of the pi*eop€»rculum, 
and yet the head and fin were structundly normal. This excep- 
tion is not enough to dispiove my hy])othesis, for it may happen 
exceptionally that the two parts in the composite gamete are so 
exactly fitted together in their new relations, that the fin attaches 
itself to the skull in development as in n Tiormal specimen. 

The fact which gives most siipj^jili to my hypothesis, is that in 
the great majority of ambicoloiate Turbot the lower side of the 
head is white and destitute of pigment. The same condition has 
been seen by me in two specimens of PUuroiiectes wacrocephahia 
and one specim en of Plaice, 1\ 1 n the Flounder 

however, I haA C not found the absence of pigment from the lower 
si<le of the head in ambicoloiate specimens. In tlie Phil. Trans, 
memoir I have recorded four specimens in which the lower side 
was completely coloured and in which the usual abnormality of 
the dorsal fin was present. 

There is, however, another fact concerning ambicoloration 
which is <lifficult to reconcile with the vi(»w that it is due to the 
metastropho of the posterior reguui, namely, that in ambicolorate 
specimens not merely botli sides are pigment<Ml, but both si<lesare 
ecpially armed — that is to sjiy, the scales, spines, or tubercles are 
equally developed on both sides. In normal fiat -fishes the arma- 
ture is much I’educed on the lower side. In the 1'urbot the 
sc:attered tubercles present on the upper side are almost (Uitirely 
absent from the lower side ; in the Flounder the rough spiny scales 
along the lateral line and along tlie bases of the dorsal and ventral 
fins are absent fix)m the lower sitle. In ambicoloiute specimens 
the armature is not only present on the lower side, but also on 
the upper ; the abnormal specimens are not mei ely ambicolorate, 
but ambiarmate. If, according to tlie hypothesis J have suggested, 
the postcephalic region were metsstrophic, the upper side should 
be originally not merely w’ithout pigment, but without aimature, 
like the lower side in normal specimens. If the pigment on the 
upper side in ambicolorate specimens wei’e due to light, the arma- 
ture should remain absent, unless the action of light pnxluces 
armature as well as pigment, for which there seems no reason and 
for which we have no evidence. Something might be attributed 
to the absence of friction from the upper side, but this is excluded 
by the strong development of the armature on the lower side in 
these abnormal specimens. Tliese considerations are in favour 
of the alternative hypothesis to explain ambicoloration and ambi- 
armature, namely, that in the gamete two right or two left sides 
are united instead of a right and left. In this case of course all 

* E. W. L. Holt, “StudicB in ToleoNtoan Morphology from the Marine Labora- 
tory at CleethoiTiies,” P. Z. 8. 1894, p. 413. 
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the characters of the upper side would be reprcKluced in the lower, 
both pigmentation and annature. The symmetry does not exteucl 
to the eyes and skull, but then the malformation of the head may 
be due to a partial symmetry, a reduction of the normal asymmetry. 

It is possible that both ciises c)cciir in different spetumens— that 
is to say, that in some ambicolorate specimens tlie condition is 
due to metastroplie of the posterior region of the body ; in others 
to secondary symmetry, the doubling of the upper side in the 
gamete. This cannot be decided without further investigation of 
abnormal specimens both in the youiig state and the adult. Thei e 
can ho no doubt of the imjK)rtance of the unique condition 
exhibited by the specimen here tlescrif.ed, or that its condition 
is l)est explaine<l on the vi(»w I have suggested, namely, that it 
consists of a metavstrophic head joined to a normal body. 

1 beg to offer my thanks and congnitulations to Miss Fox and 
Mr. Enys for making the specimen known, and my thanks t(K 
Dr. Allen for allowing me to describe it. 


EXPLANATION OF PLATE XL 
AbuormHl Young Turbot. 

Fig. 1. Right (upper) wide of aYniorinal Turbot ‘i' A iinn. long, enlarged. The ejes 
are on the right side of the head, and the doisal fin projeeta anteriorly as 
a fnn^ proeesn. Some pigment ou the head ilornally, t‘Uewhure only 
scattered hhiek ehromatoiihoves. 

Fig. 2. Left (low(‘r) aide of the ahnonmil Turbot sliown in fig. 1. No eyes on 
the left side of liead, nor pigment. Pigimmt on the posterior region as in 
normal specimen. 
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(1) Introductory, 

It apj>eared to Cuvier* — and presumably to bis editor Duvernoy, 
since the stfitement i8 left unannotiited — that the Azygos veins in 
mammals were too variable to offer zoological characters of value ; 

• Auat. Comp. td. % t. vi. (Paris, 1889) p, 238, 
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for he wrote, “ L’insertioii cle Yazygos, Texistence tl’une azygos du 
cote gauche sout assez variables ; inais on sait <|ue lea m^raes 
(!irconstances varieuit dans riioiiinie. Elies iie ineritent pas con- 
se(|nemnieut de nous arrcter.” Milne- Edwards*, on tlie other 
hand, and rightly, ti*eats these veins as of iin])ortan(*e, ami tabu- 
lated the main variations. These statements really express the 
main facts as we know them today. W ith reference to the 
Mai‘supials, indeed, the a.s>ertion of Milne-Edwards seems to me 
to be nearer to the truth than some generalisations made moi'e 
I’eceiitly. This group is phiccil by Milne-Edwards under the 
heading ‘‘ Les deux \eines azygos egalement developpee>s.” 
Although 1 shall show reasons for slightly criticising this state- 
ment, it is not gi'eatly exaggended. On the other hand, in 
^lenying the existence of a right azygos (“ Point d(‘ \'eine ay.ygos 
ii di-oite ”) in the Sheep, Ox, Goat, Chevrotain, Pig, and Tapir he is, 
in my opinion, not by any means so accurate. With regard to 
th(i Tapir there is some error in Milne-E Iwanls s .statement ; for 
lu* also j>la.c(‘s that animal uihUt the heading of those animals 
which only possess a right azygos. Sir Richard Owen’s cla.'^sical 
text-hook, published ten ycMirs later than the volume of Milne- 
Edwards's great work, adds but little to the reeonl of facts (ion- 
cerning the azygos veins. There are. however, numerous scattered 
references to the condition of the.se \eins in \arions mammals by 
Owen and others, to .some of which 1 am able to refer in the 
cour.se of the following ]>ages. 

Many of the.se pajiers are cpiotod by Hochstettert in his 
iiiemoir dealing with the de\eh*pment of the Azygos (and otlier 
veins) in tin* Mammalia. A large nnmher, howe\er, relate to 
the condition of the azygos in man, ami 1 do not attempt here to 
fohow up that \ ery laige subject. T limit my.self to such other 
irr’.inmals as I have b(*en able t<i ^li.s.s^rt, in many of whicli the 
azygos has not lieen described. Tlie classiticatorv imjiortance of 
the .‘izygos has been recognised liy Dr. Max Weber t. and there is 
IK) doubt tliat its conditions are often distinctive* of geneia ov of 
whole orders of mammals. I })rojK)se, however, to deal with this 
matter aftei- exposing the facts which I have gathered together 
by degrees during several years of intermittent work upon the 
subject, which is a lai’ger collection of facts concerning this v^ein 
than has previou.sly been brought together. 

Opinion witfi regal'd to tlie morphological nature of the azygos 
veins has lately uudergone .some change, lentil lately the })re- 
valent view was that one or both of tlie |K).stcardimd.s peisisted as 
the Azygos, the Hemiazygos, or Inith. ’J'liis view is emlKidied in 
vliagnims in many text-lnsiks. 

Of recent writers Me.ssi*s. Parker and Tozier § apjiear to hold 

* Anat. et PhyH. Comp. vol. iii. (Paris, 1858) pp. 606-598. 

t Morph. .Tahrb. x\. 1893, p. 842 &c. Milne* Edwarda’s resume in Inr^felv baaed 
upon the obwrvat io.is of ]iardolel»en (Arch. f. Anat. u. Pbya. 1848) and Marahall 
<v Development of j^reat Anterior Veins Ac.,** Phil. Trans. iS60), 

t Die Saujretiere, .lena, 1904. 

§ “Postcardiijal Veins in Swine,” Bull. Mm, Comp. Zool, vol. xxxi. 1898, p. 133. 
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much the same view. For they remark that in the Pig the 
hemiazygos ” (which is the left azygos of my nomenclature) from 
tlie region of the heart; to the tenth rib is therefore to be 
regarded the persistent anterior portion of the left post- 
caixlinal.’' The i‘est of the vein is formed, as they think, from 
the accessory veins,” which appear t/o l)e the subcjirdinals of 
McClure*. I'he^^ thus agree with Rathke in holding that the 
anterior part of the azygos is peisistent postcanlinal, but difter 
from him as to the mode of formation of the posterior region of 
the azygos ; for Rathke held that this i*egi(m was <lue to a con- 
tinual longitudinal anastomosis between intei’costal veins, and 
was thus an entirely new structure. Zumstein t put forward the 
older* view also in the case of man, where that aiiatfunist Vrelievetl 
that he had tnu*ed the azygos and the hemiazygos to the |K)st- 
car-dinals exclusively. Jn the (Suinea-pig, however, het found 
that the postcardinals took pmctically no shar*e in the formation 
of the azygos. H(Miistetier § came to conclusions whi(di were not 
dissimilai\ He jillowf^l in tlie case of the Rabbit and of the Cat 
that the azygos of the adult down to alKUit the eighth thonicic 
s(*gment was the postcar-diiinl, but that ther*eafter* it was a new 
structure not foi*nu*(l fnrm tbe postcarrlinal veins: “von da an 
caudalwarts alau* ist sie vine Neubildurrg.” This r*egioir of the 
post card in til, in fact, becomes ai paid, of the postcjival. A jrerfectly 
iliHerent origin of tin* azygos veins is tisseried by McClure i of 
DulApkf/H, Excepting just at their entry into the duct of Cuvier 
tirey are tjuite imiefrendent of the postcardiruils and of the sub- 
ctirdiruils, though connected with tbe formier by cross anastomoses. 
1 sbtdl bring forwaixl vjriious facts irr the following jmges wdiich 
ht'tii* upon this (juestion of the morphological ntitinvof the azygos 
veins in mammals. 


{'2) 7'he Azf/ijos V^ins in the Unoulata, 

1 have pai<l special attention to this gixmp sirlw I have j>ar- 
ticular*ly favonrahle <»pjK)itnnities, as corn [wired with those enjoyed 
hyotlier zoologists, of examining recently dead specimens. These 
bulky animals obviously cannot be pravserveil, and must thei’efoi'e 
la‘ studied immediately after death. It thus follows that I am 
able to add a good d«il t^ what is known u[)un tbe subject. 
It will be si^n, liowever, that there is a very generril agreement 
among the Artiodju'tyle division of that t>riler as contrasting 
with the Perissoilactyles, but that the <li vision, as shown by 
the azygos vein, is not absolute. Max Weber-, in his i-eceiit text- 
lKK)k (Die Stiiigetiei-e, p. H42), uses the condition of the azygos 
to ilehne the Artiodactyla thus: -“Die Vena azygos felilt ; die 

• Development of V<»in« of Amer. Jouru. Aimt. v. 1906, p. 163. 

t “ Kutwa*kiung doA Veaen«y«ti*m» doh Mon«choa/* AaHt.-Hefte, Bd. vi. irj96. 
t " Vwumsy^tem Iwi dem MtHa-srliweinrhen/’ Ibid. Bd. \iii, 1897. 

^ Ht. p. 674. j| Xtoe. eit, p. 186. 
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Vena hemiazygos luiirulet diiekt oder iiidirekt in die Vorkammer/^ 
Blit, as I shall show, this is not quite universal. 

Since the system of azygos veins is ns perfect in the Gnu, 
Connochintes ns in any other ITngulata, and more elaboi*atoly 
developed than in ninny, 1 shall coniiueiioo with a description of 
those veins in this Antelope. The anteiior vena cava receives a 
right and a left azygos \ ein which enter it very nearly, if not 
exactly, op})osite to each other, (^f these two the right is ratlier 
longer than the left. This right azygos receives live biumdies, of 
which the most anterior is composed of nlHuents from two i*ibs. 
It is evident therefore that the right azygos does not re^ich hack 
nearly as far as the diaphragm. The left vein is composed of 
only four intercostal branches. The bUxxl from the rihs lying 
behind these four are connected, however, into another lon- 
gitudinal trunk lying on the left side. Seven or eight of these 
branches coming from as many inttacostnl spaces combine to 
foiTn a vein running in the sjune straiglit liiu* a^s the left azygos, 
but not joining it anteriorly. The vein, in fact, op(*ns inde- 
jiendently into tlie right auricle, as previ4)us oliservers liavo notetl 
for other Ungulates. 

It is not a little remarkable that the other species of Gnu, 
viz. Connoch(f‘tes which I h:ive also dissected, shows 

dilierenees in resj)eet of these veins from Covnochivirn yiiv. On 
the right side the azygos is a trifle smaller and collects hlood only 
from four intercostal s])aces. On the left side the {•z}'g()s is very 
much longer, with seven uj* eight atfluents. It ent(U*s tiu' vena- 
cava superior as in Marsupials etc , which possess tw o azygos veins. 
I did not detect any hranch putting this veiji into diiect com- 
munication witli the right auricle, such as occurs in ConnochtHes 
gnu and in some othei* forms wliich 1 shall deal with immediiitely. 
An intermediate condition is ofiered by another Aiiteloj e, /ittlalis 
carma. In this animal the right azygos is composed of five 
affluents. On the left side wo have Ijoth the ant(*rioi‘ and the 
posterior vein^ of Cotniochnips gnu, and, as in that animal, the 
latter communication with the auricle direct. But a slender twig 
connects the two veins, which are thus a eoiitinuous vessel as iii 
Con nochfpies ta nr in us. 

The azygos veins of lihaph kerns melanotk present the usual 
Antilopine characters ; Imt there are diflereuces of detail from 
those of some otlier forms. On the right side, tlie internal 
iimmniary vein is followed in jia.ssing towards the lieait hy a 
superior intercostal which divides into two blanches, each of which 
.supplies the first or the second intei’costal space. Behind this 
arises the right azygos, whiidi is composed of three affluents ; the 
first lies in the intercostal spice 2/3, the others in 3/4 ami 4/5. 
Thus the intercostal sjiace 2/3 has two veins. On the left side 
there is a superior intercostal opening exactly opposite to tlie right- 
hand vein ; but it is a larger vessel though it only draws blood from 
two intercostal spaces. The left azygos, as in allied forms, is well 
developed and enters the heart in common with the vena mva 
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inferior. It does not, however, consist only of a region lying 
behind its point of entrance into the auricle ; but a branch also 
runs forward supplying four intercostal spaces, the first l^eing that 
between ribs 2/3. The vein does not join the suj)eiior inteiwstaL 
But it will be noted that rib interspace 2/3 has on the nght two 
veins. 

Ofrrehirc nigricandata is much like Jihaphwei'us . The vena (‘ava 
anterior receives a pair of veins, the super ior intercostals, which 
bring hack blood fr*oin the region of the fii'st rib only. The two 
veins are not absolutely symmetrical as to their point of entrance 
into the vena cava. The second to the fifth I’ib inclusive supply 
four inteicostals which unite to form the right azygos. On the 
left side of the Irody the azygcrs consists of an anterior and a 
poster ior section which unite at their communication with tlie 
riglit jiuricle. The anterior vein is very slender, excejrtirrg in the 
region at and near to its fusion with tire jK)sit*rior vein. Tlie 
azygos proper, i. e, the posterior* section, is a stout well-de^’eloped 
vein which receives blood from the intercosta Is on Irotli sides of 
the body. It ends at the diaphragm in a bifurcation formed by 
the two intercostals supplying the last (the thirteenth) ribs. 

Vephaloph us grinnnii showed an identity of aiTangernent in two 
examples, one a male, tlie other a female. The better develojred 
left azygos entered the heart in comjrairy wdtli the vena cav'a 
inter ior, and not by a separ ate orifice. On the r*igbt side of the 
luxly the azygos consisted certainly of four* inter*costal affluents. 
The last two of these (at any rate in the nrale example) encircled 
the fourdh rib. (\ maxwelti shows much the same relation to 
C, grimmii that the tw’o species of (Inii show’. For the left azygos 
opens iirt.o the precaval. Hut it gives ofi*a branch to the aui*icle. 

Oryx, hucoi'yx has also a cornpar-atively short right azygos 
comjrosod, however*. cer*t4rinly of five irrteicostal branches, Tire 
longer left azygcxs enter’s the heart either directly or* wdth the 
vena cava infer ior. Above the influx of the right azygos is a 
single inferior intei*costal on the right side of the body, and orr 
the left side a corresponding vein which, however, immediately 
dividers into two trunks. Thei*e w’as, how’t^ver, no connection 
Iretween the prsterior of these two veins a.nd the low’er section 
of the azygos system. 

Thearrarrgement ()f these veiirs is nruch the same iir Oryx beatrix 
as it is in Oryx leucoryx. The left and principal ajsygos comm errees 
with the inter*spac<» between ribs (> and 5. Abo^ e this is a vena 
snprema intercosUdis^ conrinnsed of only tw^o blanches lying in the 
first two rib into’sjmces. To this corresponds exactly on the right 
side a vein which drawls blood only fixnri the first intercostal sjmee. 
Behind this the right azygos opens into the precaval opposite to 
the second or thii'd rib. Its bmnehes extend back to the sixth 
rib, and they begin with the second intercostal space. 

1 have selected for figuring here (text-fig. 62) the azygos and 
immediately related veins of Cervimpra bohor^ on ac<;ount of their 
splendid condition in the male example which I had the opportunity 
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of dissecting in the month of December of last year. I am pretty 
certain that I have been able to note down the characters of all the 
veins of this system in the pi*esent species. The animal, I may 
remark, was young and very slightly diseased, ("ervicapra holior 
agrees in essentials with other Antelopes ; but there are differences 



Azyj^os veins of Cervicapra hohor* 

Az.l. Left azj’gos; As.r, Rijrbt azyfsos; i.m. Internal inainmar>' ; Scl. Kubclavian ; 
N.i. Superior intercostal ; p.c, Precaval. First three ribs numbered 1, 2, 3. 


of detail which are woidih recording. The main azygos trunk lies 
as usual on the left side and opens into the heart. The level at 
which it bends towards the heaH is opposite to the seventh rib. 
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Its afHaents^ however, commence on the posterior side of the fourth 
rib. Beyond the last jwiir of affluents, which lie l)ehind the 
thirteenth (and last) rib, the trunk is continue<i back as a veiy 
slemler vessel. The first intercostal artery which crosses this 
azygos lies behind the tenth rib. Anteidorly, the second and 
third intercostal spaces give rise to vessels which unite into a 
trunk which debouches into the left subclavian vein. The right 


I ext-fig. ()3. 



subclavian, it may l>e remaiked, joins the pi*ecava quite a con- 
siderable dishince behind the*opeiiiug of tlio left subclavian — a 
marked asymmetry which is not common. It receives, however, 
no blanches from intercostjil s|3aces and enters the thoracic cavity 
in the usual position— that is, in front of the first rib. The right 
ajiygcvs is of fair size; it enters the pi^ecava about opposite the 
fourth rib. It receives branches from intercostal spaces 2 to 6 
(inclusive). 
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In GazMa euchore (the example diissected wtiH a male) the dis- 
position of the several veins of the azygos system was as follows 
and as is shown in the accompanying illustration (text-fig. 63). 
The illustration in question shows that the subclavian veins are 
symmetrical with each other and occupy the usual position, 
emerging as they do in front of the first rib. To the .left sub- 
clavian is attached the corresponding rena uhtercoatalia mjyrema. 
This vein collects blood from the second and third intercostal 
spaces. 1 am not absolutely certain whether its longitudinal 
trunk is not continuous with tlu‘ l<»ft azygos. The latter com- 
mences with a branch from behind the fifth rib ; it enters the 
heart on a hwel with the sixth or seventh rib. The right- 
azygos is fairly well developed and enters the precaval vein on a 
level with the second rib. It collects blood by l)ranches from the 
second to the fifth intercostal spaces inclusive. 

In a female (kijwa me(jaceToa the left azygos also opened directly 
into the auricle; its fii-st branch arose from behind the sixth iil>. 
Anterioily, a superior intercostal consisted of t-wo branches 
lying respectively between ribs 1 and 2 and 2 and 3. On the 
opposite side a v essel coi responded exactly to this in point of 
entrance into the precava, but diew^ blood only from the fii’st 
intercostal space. Imniediatel v ladiind this ()]>ens the right azygos, 
wdiich is made up of four inteix'ostal branclies from ribs 2 to 5. 
In another (*xamj)le, also a female, the azygos was also on )>oth 
sides, but the right vein was smaller than in the specimen just 
described and only drew’ blood from two int(*i*costal spaces. 

NerHitragtis jmilaica {(S juv.) is rather ditiei ent in tbeaiTange- 
ment of these various veins. There is, on the left side, the typical 
Artiodactyl azygos (uitei'ing tlie heart <lir'ectlv and commencing 
with a branch in inter costal space 4/5. 13iei e is no superior inter - 
costal on this side ; and on the right side there is only a single* 
vein ami that coirespoiids to the superior* inteivostal. since it 
draws blood only from behind the secoml rib. 

Of XemorJunhts strettevkawi I have dissected a single male 
example. As usual, the left azygos was the jUTdominant ^ein 
coricerned with the inter'costal circulation. It receives branches 
from the fifth r ib onwards, and the main trunk was traced sorm* 
way into the lumbar* regiorr behind the last (/. c. the thir teenth) 
rib. The vena cava anterior receives the right azygos and a 
corresponding vein exactly opposite to it on tlie left side. The 
former receives blood front tire first six r ibs and ends entirely at 
the level of the sixth rib. The (‘or responding vein of the left sidt^ 
has naturally fewer Irraiiches and eirds at the fourth rib. I did 
not asceitain wdiether there was any connection betw'een the 
anterior and posterior series of intercostal veins on the left side of 
the body. 

In an old example of Phacochceras (Hhiopicus (text-fig. 64) the 
azygos veins were mther dififerent fronr those of the two s| 3 ecie« 
just described. The general plan was the same: that is, there is 
a long azygos vein orr the left side. This vein started with an 
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affluent from the intei^costal space between ribs 5 and 6. As far 
as the twelfth rib the vein lay outside the intercostal arteries^ 
which up to this point paased between the azygos vein and the 
vertebral centra. The intercosbil aitery arising from the aorta 
l)etween the twelfth and thirteenth ribs passed to the outside of the 
azygos. Asa rule among mammals this point, where the azygos 
changes its position relatively to the intercostal arteries, is further 



forward. Anteriorly the precaval vein receives two quite sym- 
metrically disposed veins, one from each side of the b^y, which 
convey blood from the more anterior intercostal spaces. These 
veins, moreover, are not only symmetrical with each other in so far 
as regards their point of junction with the precava : they draw 
blood from exactly the same intercostal spaces^ Each consists of 
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four branches supplying the first four ril>s. Their point of 
caning is about opposite the second rib. 

In a young example of the African Red River- Hog (Potamo- 
chierm africanus) the azygos was also limited to the left side of 
the body, as in Porcida salvania, Jn Potamochmrus, liowever, 
this vein enters the heart as in Ungulates; while in Porcnla it 
seems to have the relations of the azygos in Marsupials &c., whei-e 
a left azygos is present. The difference is not really of great 
importance as indicative of an anomaly in one or the other of these 
two genera of SuidaE?; for we have in other Ungulates - e,g./m 
Connocho'tes gnn—n left azygos which is divideil into two pirts 
whereof one opens into the jugular and the other into the heai't. 
One or other ari-aiigement is found in each of the Suine genera 
Porcala and Potamnchprii^, Potamochmras shows the ariange- 
ment which was found in JSns scrofa by Huntei- * and quoted by 
Owen in his ‘ Comparative Anatomy ’ t in dealing with the 
azygos veins of mammals. 

In the Pygmy Hog (Porcnla mlvania) the azygos vein is only 
developed upon the left side of the lK>dy ; thei e was absolutely no 
trac*e of this vein that J could discover ui»on the right side. It is 
large and thick, and its blanches are important and obvious with 
the excejition of the first. This more slender branch divides on 
issuing from the main trunk into three twigs, of which two run 
on each side of a rib. After this there are seven branches, which 
are large and were turgid with blood in the indiNidual examined. 
These bi*}ni dies corrc'spond of course regulai*ly to the ribs; but 
they supply eight intercostal spaces, since tlu* last of them, in 
wdiich the azygos ends, bifurcates over its rib. The azygos lies 
very definitely upon the left side of the aoita ; it is not median in 
po.sition as is so often the case with this vein. The vein imded 
in front of the diaplu’agm ; nor could I detect any branch, how cjver 
thin, w^hich continued on the main trunk liehind the diaphragm in 
the direction of lumbar veins or of the postcaval or renal veins. 
Tliese observations refer to one example only, which was a female. 

The Musk Deer (Maschas moschl ferns) pi'esents us wdth a system 
of a/zygos veins like those of other Ungulates. On the left side 
the well-develojied azygos enters the auricle directly. On the right 
side the small azygos consists of one vein only. In front of tliis, 
and on both sides of the Ixxly, is a superior intercostal. 

Dorcatherium aqvalicnm did not show, as might perhaps have 
been expecteil, an arrangement of a specially ]>i*iniitive character. 
It is much like other Ungulates. There is a small azygos 
on the right side of the body formed by three affluents only. 
The azygos of the left side only communicates with the right 
auricle. It is as extensive as is usual among Ungulates and con- 
sists of many intercostal affluents. The first of these branches is 
made up of two tributaries. Theie is no anteriorly running 

• ‘ Ensays and Observations on Natural Histor}' Ac./ arranged by Kicbard Owen, 
vol. ii. 1861, p. 124. 

t Vol. iii. 1868, p. 656. 
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extension of this vein such as occiu-s in, for example, Rhaphicerm. 
It is interesting to note that Dorcatherinm does not agree with 
its nearest ally, Tragulus^ as the following account of the latter 
genus will show. 

Of Tragidtis meminna (text-fig. 65) I have been able to examine 
two adults — one of eJic?h sex — and a joung one, nearly ready for 


Text-fig.65. 



Az>'(|fO> of TragtthiS meminna^ 

poft.c, KetnaitiM of ])08tenor cardinal of rij?ht 8ide(i'). 
Other letters aa in text-hg. 62. 


bixth, taken out of the uterus of the female. In all three the 
azygos was present only on the right side and entered the pi'ecaval 
very near to the heart. The nearness to the heart seemed to me 



192 MR. F, E. BEBDARD ON THE [Feb. 19, 

to be more marked in tlie two adults than in the ftetus. In the 
male adult the first* afHuent of the azygos arose l)ehind the fourth 
rib; after this there was a gap of one rib, and three very much 
stouter affluents arose behind the sixth, seventh, and eighth ribs 
respectively. Tliereafter the psoas muscles a)ncealed the inter- 
costal veins at their entry into the azygos, but they appetxred to 
be regular. Jii tlie female Deer the same very stout intercostal 
veins arose from the intenjosbil spaces (>- 7, 7 8, 8 1) as in the male, 
but I did not find the slender anterior intercostal which I have 
described in the male ; T should not like, however, to aasert that 
it w’as absent. It is very interesting to observe this constancy in 
a vein which has been stigmatised as most inconstant. Moreover, 
the foetus showed the same arrangement of these veins with a 
slight difference. The first affluent of the azygos was very stout 
anil arose between ribs 8 and 4, being thus ji rib furtlnu* forward ; 
but after this the first affluent of the regular series arose in the 
sfiiiK* way as in the two specimens of Tratjulm wemimm just 
described, behind the sixth rib. In this betiis, moreover, a very 
slender intercostal, which 1 did not find in either of the adults, 
arose from behind the second rib and either joined the precaval 
independently or just at the point of entrance of the azygos. In 
this fVetus the first rib sent an intercostal vein t() the subclavian 
of the right side. On the left side none of the thi*oe specimens 
had any pro|)erly developed azygos. But in the fcetus and the 
male adult a large (eso{)hfigeal vein I’eceived intercostal affluents 
from the second and third ribs on the left side and entered the 
subclavian of that sid(5. Theie was something to correspond in 
the female ; but 1 am unable to give a proper description. In any 
case, the presence of rather more veins in the feetus and the absence 
of at any rate much variation in the azygos system of the adult 
Tratjulits 'imminna *, are noteworthy. It is possible indeed that 
th(*re was no variation at all. 

There is a very considerable agreement between the azygos vein 
of Trayidii^ and that of Cervus mka, but not, as will be shown pre- 
sently, of Cervtis aristoteUs. In a female of sika the azygos 

w as ilevelope<l only upon the right side of tlie body. There wei*e no 
traces of anything of the kind on the left side. The right azygos 
enters the precaval rather forward in fact, opposite to the second 
•or third rib. The first affluent which joins the azygos runs paiallel 

* An interestinj? note upon certain iwints in the venous system of this Deerlet 
(“ The Postcava of an nuult Indian Chevrotuin, Tnu/ultis 7neminna Krxieben,” 
Auat. Anz. Bd, xxix. 1906, p. 376), by Prof. McClurt‘, has come into my handN 
through the kindness of the author during the writing of the present memoir. In 
this note it is remarked that, contrary to what is found in most mammals, but 
agreeing witli the conditions observable in ISlephav^ and the Marsupials 

(generally), the ]M>strenal division of the postcava lies directly vi^ntrally to the aorta, 
instead of dorsally and to one side. Dr. McClure naturally wonders if this is cha- 
racteristic of Tragulua meminnaf or is abnormal. I lookect into the matter carefully 
in the three specimens upon which 1 have reported al) 0 ve, and hud that Dr. McClure 
Tins discovered a perfectly normal character of this primitive lluminant. I may 
furthermoi*e point out that he figures (he. cit fig. 2) the right renal vein as double 
iind the left as being single as well as much longer. I found this also to be the case 
in the adult male aud in the foetal male, but not in the adult female. 
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with it for some little distance as a longitudinal trunk, and receives 
branches from the second to the fifth intercostal spaces inclusive. 
The main trunk of the azygos commences with an affluent from 
the sixth intercostal space. There is, it will be observed, an 
obvious likeness here to certain Rodents also; for instance, 
CddogeMya I may also observe that the vein lettered poatx, in 
text-fig. 65 also probably cori'esponds to this additional azygos, for 
the nature of which see p. 213 below. 

In CerwB arisiotelw the azygos on the right side of the body 
pours blood into the single precaval from five affluents, which 
collect blood from the first five intercostal spaces. On the left 
side there is a coircsjjonding vein which, however, flows into the 
precaval rather in front of the light azygos, between the second 
and third ribs. Tliis collects blood from the finat and a few sub- 
sequent intei’costal sjwces. 1 think that it is continuous with the 
usual Arti<j<lactyle left azygos, which enters the heart opposite to 
the sixth rib and extends back to the diaphragm. 

Of Perissodactvle Ungulates I have only examined Eqinis 
chajmaiiL The ari-angeinent here was piecisely as in the Hoise. 
The azygos was ])resent upon the right side only. The first 
affluent contributing to the vein aiose from the interspace 
between the fifth itnd sixth ribs, and the vessel appeared to end 
posteriorly after the affluent from the thirteenth rib. 

Ihjrax This animal shows affinities to the Ungulates 

in the ati uct.ure of the azygos veins combined with a good man>' 
diflerences from such Ungulates as 1 have been able to examine. 
Jt is noteworthy that this “ Subungulate ” agrees wdth the Horse 
and Tragnliis rather than with most Aitiodactyles in the much 
greater size of the right azygos. In view of other comparisons 
that have been made between llyrax and the Perissodactvle 
Ungulates, this additional fact is of interest. In the Rhinoceros, 
according to Owen t, the right azygos is the princijml azygos. This 
feature alone is, however, obviously not enough to establish an 
affinity with the Perissodactyle section of the Ungulata, for many 
mammals }X)ssess only the right azygos, with or without traces of 
the left. It is the chartu*ters of the azygos on the left side which 
indimte the Ungulate affinities of this animal. In one of two 
examples of Hyrax capensis which I have dissected, the first two 
costal intersjiaces weie occupied by veins which united to form a 
single trunk opening into the vena cava anterior. These represent 
the superioi’ intercostal vein of other mammals. On the right side 
of the body the coiTesponding veins -were pi’esent, but each oj)ened 
separately into the vena cava. The next two ribs on the left side, 
i, 6. Nos, Hand 4, were supplied Jby a vein each, the two veins lying 
both of them in the same intercostal space, between ribs 3 and 4. 
These united to form a slender trunk which passed backwards 

• Seep. 809. 

t ** On the Anatomy of the Indian Rhinoceros,** Trans. Z. 8. iv. p. 46. The Tapir 
also has been stated to possess a lai-ge right azygos, 

Peoc. Zool. Soc.— 1907, No* XIII, 
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and opened into the vena cava inferior (text-fig. 66) just before 
the debouchment of the latter into the right auricle. This is 
clearly the Artiodactyle condition of the vein in question, though 
differing in detail from that of any particular Artiodactyle that 
has l)een studied and described. For in that gi*oiip there is either 


Text-fig. 66. 



Hyrax capeneis ; two different arrangements of azygos system. 
post.cav. Postcaval. Other letters as in text-fig. 62. 

an anterior and a posterior branch of the left azygos which unite 
close to the opening into the auricle or vena cava posterior, or the 
posterior branch alone is pre.sent. In U^rax it is the anterior 
branch alone which is present. 
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The corresponding ribs on the right side were supplied with 
veins joining the long right azygos. The azygos system of Hyrouc 
has been partly descrili^ by Brandt* in a memoir upon the 
general anatomy of llyrax^ who observes that the vena cava 
posterior enters the right auncle “ nachdein sie die vorderen 
Venm intercoatcdes nnd die Vena azygos aufgenommen.” The same 
fact, according to Weber t, has been also rioted by George t ; but 
I have not had the oppoi-tunity of studying this paper §. Nothing 
is said by Bmndt concerning the right azygos. It is, I presume, 
legitimate to compare the descending region of the left azygos in 
Ihjrax with the left anterior cava. In a second s|)eciinen I did 
not find a left azygos oi)ening into the vena cava inferior. But 
1 am not inclined to deny its existence. The large right azygos 
Wfus equally well developed in this example. 

In a third example of Ilyrax capensis (a female) the azygos 
.system was entirely dev eloped upon the right side of the body, 
and differed considerably from that of the two individuals just 
descrilied. The main »izygos .stem (text- fig. 66) was traceable 
to the lumbar region, where it communicated with the vena ciiva 
inferior (not opposite to tlie renal vein) in common with a lumliar 
vein. The vein undoubtedly belongs to the right side since it 
lies on the trachea on the right side of that tiil>e. Its mode of 
termination anteriorly i.s, .so far :is my own experience goes, unusual 
among mjiinmals. Instead of entering tlie jugular some little 
<listjince in front of the heart, as is elsewhere (so far as 1 have seen 
in my own dis.sections) invariably the case with the right azygos 
when present, it enters that vein so near to its entry into the 
auricle that it may almost be said to enter the auricle separately |i. 
But tliere is, of coui*.se, no (question as to a direct communication 
with thc‘ coromuy sinus, like the left ivzygos of the Cavicornin. In 
front of this vein, which debouches into the heiiit opposite to the 
fifth rib, is a small vein which receives blood from the 2nd and 
^Ii’d iutei’costal spaces. 

Tlie di.s|x)sition of the azygos veins in the Artiodactyle Ungu- 
lates seems, therefore, to be fairly constant in the group, though 
the left azygos doe.s not quite invarialdy ojien directly into the 
right auricle or into the vena cava jK>sterior just before the open- 
ing of the latter into tlie right auricle. This an’angement of the 
left azygos has not been found in any other group of mammals 
excepting only in the Mole, wliere it has been stated to be the 
Sivme as in the Ai*tiodactyles. Possibly this fact may be con- 
sidered as requiring confirmation. It is, however, interesting to 
note that as an abnormality the left azygos in man may open 
into the right auricle directly. ' I have not attempted to compare 

* Mi^m. Ac. St. P^tersboiirjf, ser. 7, t. xiv. p. 65. 

t Die Saugetiere, Jen^ 1904. 

X Bibl. ^cole Hautes-EtudeA, Sec, Sc. Nat. xii. 1875. 

§ In an earlier i>aper by George (Ann. Sci. Nat. (6) i, 1874) a right axygoa only is 
described. 

)| This is also the case with the Horse, according to Chanvean and Arloing. I have 
also described the same arrangement in Tragulm* 

13 * 
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the variations in the human subject witli the conditions which 
are normal in other mammals, and it is possible that many 
examples have been recorded of this particular abnormality in 
man. I refer only to one iiist^ince, which 1 cull from the list of 
literature given by Hochstetter in Ids memoir upon the develop- 
ment of the veins in mammals*. 

(.*1) IXSECTIVOIIA. 

My notes upon this gioup are very few, but not without 
interest. Milne-Edwai*ds has obsei-ved t that the Mole possesses 
both azygos veins, and that the left debouches into the right 

Text-fig. 67. 



Azygo.s veins of Erinaceutt alginis, Lottoriiig as in text-fig. 02. 

auricle precisely as in certain Ungulates. This fact is not referred 
to by Owen, who however states J that “the left vena azygos 
communicfites with the left precaval in the Hedgehog and many 

♦ Gruber, “ Ueber eiuen Fall von Eininiindung der V. hemiazygos in das Atrium 
dextrum cordis Indm Menschen,” Arch. f. Anat. u. Phys. 1864, p. 729. 
t Aiiat. et Phys. Comp. iii. 1808, p. 696. 

J Comp. Anat. & Phys. Vertebrates, >ol. iii. 1808, p. 653. 
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others [of the “ Lisseneephala ”], and is larger than the right.” 
This does not exactly agree with what I have found in an example 
of Erinmeus algirus, J . Two azygos veins were present (text- 
fig. 67) and of equal length. Each opened into the precaval of its 
own side at a point corresponding to the interval between the 
second and third ribs. In the case of the right azygos, the first 
affluent arising between the second and third ribs and the second 
arising between ribs .5 and 6 were particularly large. It is note- 
wt>i»thy that posteriorly there was also an irregularity in the 
branches of the aaygos, one branch often ser^dng two intercostal 
spaces. The specially thick affluents were not noticeable on the 
left azygos. 

1 have also dissected one example of the Common Hedgehog 
{E r inace K8 europfpus), which differs both from Oweu^s account of 
that species ali’eady referrtal to and from Erinmem (dgirus as 
dissecteil by myself. In this He<lgehog the right azygos alone was 
well developed, and commenced with an affluent from the first rib 
space, opposit/e to wdiich it entered the right precaval. On the 
left side a very small azygos was present consisting, so far as I 
could see, of only one branch airising from the first intercostal 
space. It joined the left precaval at a point apparently exactly 
opposite? the I’ight azygos. 

(4) Lemi'rs and Apes. 

Of this group I have examined a considemble number of species, 
and in all of them the right Jizygos as a distinct vein is present, 
and alone present. J have found this to be the cfise in the 
following, viz. Lemur catta (»‘l examples), Z. monyoz^ Z. xantho- 
nn/staxj Z. macaco^ L. alhifronHj L,coronatm, L»varim^ Xycticehm 
tardigradm (.*1 examples), rerodicticiis potto, (tcdago crassi- 
caff data. 

Although it is correct to say that there is only a right azygos 
in these L<'murs as a complete vein entering the vena cava anterior 
on its own si<le of the body, there are in tu few forms traces of the 
left azygos-' of a hemiazygo.s. Thus in Galago crassicaudata there 
is a longitudinal trunk sjuinging from the right azygos opposite 
to the 7th intercostal of the right side of the body. This vessel 
runs foi'W’ard, recti ving intereostals from the left side and finally 
entei*s the left sulxrlavian. This vein is obviously the left superior 
intercostal of man, but is more extensive in Galago than in Homo. 
Fiuiihermore, a posterior fragment of the same vein and not con- 
tinuous with it is left in the shape of a longitudinal connection 
between the 8th and 9th intereostals of the same side of the body. 

In Lemar cdbifrons I found a hemiazygos arising from the right 
azygos shoi’tly after the origin of the first of its intercostal 
branches, which croased to the left side and received the inter- 
costal veins of that side of the body. 

Of the higher Primates I have examined a considerable number 
of sj>ecies, in all of which there is but one azygos, the right, with^ 
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in cases, a left hemiazygos. I <lo not for the present give any 
details concerning the Monkeys and Anthropoid Ai)es. 

(5) Edentata. 

Of this group of mammals I have only been able to examine a 
few of the South* American forms. 

In the Great An tea ter, Myrimcophaga jnhata^ there is only a 
right azygos, with no traces that I could discovei* of the left-hand 
vessel. As this sbitement refei's to three examples, including 
both sexes, it is probably a statement of the normal state of affairs 
in this animal. In one example, at any mte (1 have not notes on 
the others), the first affluent occupied the 4th intercostal space. 

Of the small Anteater, Tammidua tetru^actyla^ 1 have examined 
but a single specimen, in which the conditions of the azygos were 
quite the same. 

In two Armadillos, IJmypifs villosvs and J), minutiis, the right 
azygos was also alone present. Hyrtl, in his account of the 
anatomy of Chlamydopharus^ only found, or at least only men- 
tions, the right azygos. These facts afford an additional argu- 
ment, though doubtless a small one, for the })anding together of 
the American Edentates. 


(6) Carnivora. 

The azygos vein in this oi'der of mammals presents a very 
uniform armngement. I have dissected a considerable inimber 
of species belonging to many genera, and in the great ma jority of 
them there is but one azygos j)resent, which is that belonging to 
the right side of the lx)dy. In these I have not been able to find 
any tnice of the vessel of the left side. The following species 
present this condition of the azygos veins, viz . : — Galictis barhara, 
Cro8sarch'iis obscurm, Cynictis Uvaillanti^ Viverra di'ettn (2 ex- 
amples), Nandinia hinotata^ VercoUptes camlivolvidm (3 exiimples), 
Nasua rufa (2 examples), Felh Prooyon carter ivorus 

(3 examples), F. lotor, Lutra 'culgaris (2 examples), Ifdictis per- 
sonata^ Crifptoprocta feroir, Jlerpestes grlsetts, Jf, 2>^dve'f'td'e7iUi8, 
Arctogalklia trivirgata^ Proteles cristaias^ Gulo luscns. 

In two specimens of Procyoii cancrivoruH the azygos of the 
right side received a hemiazygos from the left side about halfw'ay 
down, and there were no vena? intercostales supreme. In Procyo7i 
lotor I found no hemiazygos, but thei*e were two veme intercostales 
superior on the right side, supplying the first two ribs and opening 
sej)arately into the precava. On the left side a single vein o|)ened 
into the subclavian. 

The azygos vein in the Hya?na {Hyce^ia crocuta) (text-fig. 68) is 
the most remarkable modification of this vein which I observed 
in the Carnivoiu. As has been noted, the azygos in the Carnivoiu 
is constantly a long S-shapod vessel lying on the right side and 
extending down to the diaphragm, giving off regular bmnehes. In 
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this Hyaena, however, the azygos is singularly short, supplying 
only three intercostal spaces* It opens into the Ductus Cuvieri by 
a single stout branch ; this is formed by the union of three branches 
which are of very unequal calibre. The most anterior of these is 
a moderately stout vein running slightly forward in direction. 
The middle vein of the three is very markedly the stouter. It 
plunges at once, after the shortest possible course, into the thick- 
ness of the parietes. The third branch is more slender than both 
the first and the second. It also has a very short course obliquely 
backwards, and is very soon lost in the parietes. It gives off one 
branch to the left side and a slender short main azygos. I could 
discover no vein upon the left side of the body. It is to be 
remarked that we have hei*e an abortive azygos, the first branches, 
or perhaps branch, only l)eing well represented. These collectively 
correspond, as 1 think, to the first branch of the azygos in some 
other forms, which is very frequently subdivided into two or even 
three blanches. 

Text-fig. 68. 



Azygok of Hymna crocuta. Lettering as in text-fig. 62. 


It is usual for the first bmnch of the azygos to arise between 
the fifth and sixth ribs in this oixier of mammals. I have found 
this to be so in Frocymi lotor^ Luira vulgaris {one example ; in 
another it arose between ribs 4 and 5), SuriccUa tetradact'^y 


In Crosaarehus obscums (text-fig. 69) tbe azygos entered the 
precaval about opposite to the fifth rib. Its most anterior a^uent 
arose between the third and fourth ribs. Between the first and 
second ribs an intercostal arose on the same side (the right) and 
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Azygos of Cromirchus ohscurwt. Lettering as in toxt-fig. 62. 

entered the subclavian vein. The corresponding vein of the left 
side of the body was formed of two affluents arising from the first 
two intercostal spaces, which opened into the precaval and not into 
the subclavian. 

(7) Marsupials. 

T am able to give rather a fuller account of the genera of this 
group than of the other groups of mammals treated of in the 
present communication. And furthermore, of several genera 
which I have examined J have had the opportunity of seeing 
several species, and occasionally more than one example of the 
same species. The azygos veins of Marsupials have Ireen lately 
the object of a careful study by Prof. McClure ^ in connection 
with a, detailed survey of the Vdood system of the Opossum, 
Didelphys marsupidlia. He has in his memoir collected together 
what has been written upon the subject of this vein, and I 
shall review his conclusions in the light of the additional facts 
which 1 am here able to contribute to this branch of anatomy. 


* Amencan Joum. Anat. ii. 1903, p. 371. 



1907*] Azyaos veins in mammai^s. 201 

I shall commence with the Kangarcx)8, of which I have examined 
a good many different species. 

In Mdcropm uodahatm the condition of the azygos veins is the 
most primitive of that to be seen in Marsupials, There are two 
veins, one on each side, each, f)f course, opening into its corre- 
sponding vena, cava anterior. These veins appear to be exactly 
eijual in length. 

In Macropm agilis 1 have found one of the two opposite 
extremes. In the single example of tins species which 1 have 
dissected there was but one azygos, lying upon the right side of the 
vertebral column. In the preceding species of MiwrojniB the two 
azygos veins end, or at any rate dwindle to almost nothing, in the 
neighbourhood of the last rib hehiial the diaphmgm. Their last 
afhuent is derived from the body- wall close to the last rib. In 
the specimen of Macropus agiliA, on the otlier hand, the single 
right azygos is continued as a wide vein for a long distance Imck- 
wards. A little in front of the kidney it ceases to be superficial 
and is imbedded in the dorsal musculatui'e. It then emerges and 
gives oft* fi branch joining the vena cjiva posterior in the region 
of the kidney. This vessel is not the renal vein itself, for the 
latter can he followed from the kidney to the vena cava as a 
distinct and much thinner vessel. Behind this again the azygos 
dies away towards the })elvis, retaining till its extremity a con- 
siderable size. 

Ju Macroptfs nielanops I found in one individual the same state 
of aftairs ns in the hist species in so far as only a single azygos 
was present, and that on the right side. This vein, however, was 
slen<ler and drew blood from only six intercostal sjnvces. after 
which it dwindled or entirely disappeared. In a second specimen 
of the sfinie spetdes there was also a limite<] azygos on the right 
side ; hut, in a<ldition to this, traces of one belonging to the left 
side of the body, whicli, however, wjis quite small and only.drew 
hlooil from one iutei'costal sjmce. 

An example of Jfa<:vopu8 brmu showed conditions intermediate 
between tlie tw^o extremes already dealt with. In this spec'ies 
tliere was an azygos on the right side extending as far back Jis to 
the diaphiiigin. On the left side there was a less completely 
developed vein only <lrawing blood from four intercostal spaces. 

A female AfncropHS dorsalis was not ^elw different. In this 
Kangaroo the azygos was only properly developed upon the right 
side of the body. It was prolonged, however, for a long way back 
as ill JU acronym agilis. In the same way a branch was given off 
to the vena cjiva iKisterior underlying the renal vein. The azygos 
trunk ended some way behind this. 

On the left side of the body there were traces of a left azygos. 
This consisted of the azygos proper, being a shoi*t vessel gathering 
blood fi’om one intercostal space only, and of another trunk in 
front of this flowing separately into the vena cava anterior of that 
side of the body, which corresponds to the superior intercostal of 
other mammals. 
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A male Macroptia gigantms showed an almost exactly similar 
arrangement of the several azygos veins. On the right side the 
vein was strongly developed and passed back to the pelvic region, 
giving off a branch to the vena cava posterior in the region of the 
kidney. On the left side one vein ai’ose from the vena cava 
anterior sinistm which apparently corresponds to the two which 
arose separately in Macropm dorsalis. This vein vras formed of 
two affluents only. 

A female Macrop^ts rufus possessed a well-developed azygos 
upon the right side, which liowrever did not extend backvsrards to 
anywhere near the pelvic region. I traced it to the eleventh rib, 
between which and the tenth lay its terminal branch. The vein 
supplied all the intercostal spaces between this and the fifth 
anteriorly. On the left side of the body was a rudimentary azygos 
of two bi’anches lying Ijctween the fourth, fifth, and sixth ribs. 
A second example, a male, showed an identical arrangement of 
both azygos veins. 

Macropns alUgatoris is precisely like Macropm rvfus. In a 
male specimen of this Kangaroo the well developed azygos lay 
upon the right side of the body, while on the left side was a rudi- 
mentary vein formed of two affluents only. 

Exactly the same description is to be given of Macropus 
aniilopin us. 

Of Macropus derhianus I have had the opportunity of seeing 
three individuals. Two of these were of particular interest since 
they were mother and daughter. The female fcctus show^ed two 
azygos veins very neaily equal i’l extent, but the right was rather 
longer than the left ; this discrepancy —it will be observed — being 
the usual one. On the other hand the ])arent showed reverse 
conditions; the left azygos was longer than the right, and in show'- 
ing this character w'hs unicjue among the examples of this genus 
which I have examined up to the present. But in a third sj)ecimen 
of the same species, adult and a male, the azygos veins were as 
nearly as possible equal, the left being again a trifle the longer. 

In Halniaturus henuettii 1 found the azygos on the left sale 
to be distinctly longer than that of the right side. 1 counted in 
fact seven affluents on the left side. On the light side theie 
were only five branches, of which the first follow’ed the fifth rib. In 
a second s])ecimen (text-fig. 70), a male just out of the pouch, the 
small left azygos had only three affluents from ribs 4 to 6. The 
right azygos began with an affluent fi-om rib 2. 

Of the genus Dmdrolagus I have examined only one species, viz. 
1). I>ennetti{. In this Tree-Kangaroo I found the azygos to be 
present only on the left side. 

JUpyprymwm rvfescens is a species which shows differences in 
the proportions of the tw o azygos veins. In one example, a female 
the left azygos was shorter, compo8e<i of four affluents ; the right 
reached to the diaphragm. In a male the right was very much the 
shorter, composed as it was of only two affluents. On the left 
side there were four or five branches before the vessel disappeared 
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into the thickness of the musculature. Later on this azygos 
dilated to form a thicker vessel which lay beneath the aorta and 
reached nearly to the iliacs. This is obviously quite comparable 
to what I have described above in Macropm gigantem and other 
species; but in them it was the right azygos which was thus 
prolonged and enlarged. I could not be certain whether in J^Jpy- 
prynmus rufescena there was or was not a connection with the 
renal vein or the postcaval. In this specimen there was also on 
the left side a superior intercostal vein flowing separately into the 
vena cava superior. 

Text-fig. 70. 



Azyg:os veins of Jlahnaturus hennetfii. as in text-fig. 62. 

In a third example of JKpyprymmm rvfeaceiia, which W’as a 
female, the conditions observed differe<l from those of either of 
the other two. The two azygos veins were absolutely symmetrical 
so far as I could see, and moreover this symmetry extended to 
quite small details. On l)oth sides of the body the last two of the 
four intercostal affluents of each azygos joined before pouring 
their contents into the azygos. It is curious to find hei*e in the 
same species all the chief varieties shown by the azygos. 

While jEpyprymnua rufescena is an example of a Marsupial 
in which the condition of the azygos veins varies from imlividual 
to individual, the Common Plialanger {Trichoamrua vvlpecvla) 
offers precisely the reverse characteristic. Of this species I have 
dissected six examples belonging to both sexes. In all of them 
the azygos vein of the left side is fully developed and reaches back 
as far as the diaphragm, in all of them the right azygos is present 
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but is invariably small, and consists at the most of a short trunk 
made up of affluents from three intercostal spaces only. There is 
some difference in the exiict number of these affluents ; there are 
either two or three or apparently only one. In one example I 
recorded the further extotision backwards of the left vena azygos 
till it reacjhed the vena, cava behind the kidney. This dis- 
position of the azygos agrees with what has been alreift,dy i*ecorded 
by previous observers concerning this species. These previous 
observations i*efer to several examples. The state of affairs may 
therefore with confidence be regarded tis chanvctoristic of the 
species. 

Allied to the Vulpine Phalanger is the Wombat {Phascoloniya 
mitcheUi) (text-fig. 71), of which J have dissected two examples from 

Text-fig. 71. 



Azygos veins of Phascolomt/s mitchelli, 

W8. (Esophageal vein. Other letters as in text-fig. 62. 


the present|point of view. In the first example, a female, two 
azygos veins were present and about equalled each other in length. 
The conditions were in fact like those of Macropua twdahrjbim. 

In a second Wombat, also a female, the conditions of the 
.azygos veins were apparently identical. Both veins were present 
and well developed; but the right-hand one was the longer 
of the two. In front of the two azygos veins no intercostal 
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branches entered either of the two precavals. The right azygos 
entered the precaval at about on a level with the fourth rib. The 
first branch arose between the third and fourth ribs. The position 
of the opposite azygos was the same. The right azygos continued 
down to the tenth rib unaltered ; at this point it divided into two 
branches, of which the outer supplied the intercostal spaces ; the 
inner branch, which was more slender, received at least one cross 
branch from the outer and could be ti*aced some little way back as 
a very slender vessel ; I did not ascertain its posterior connections 
if any. Just after its bifurcation it was crossed by the first inter- 
costal aitery to cross it, those in front lying below the azygos. 
This <li vision of the azygos posteriorly reminds us of the figure of 
the Pig's azygos given by Messrs. Parker and Tozier*. But it 
seems more likely that the inner branch is not the hemiazygos, 
but |H>ssibly the subcardinal of the l ight side, the outer branch 
being in that case the true j)ersistent postcardinal. These matters, 
however, are more fully dealt with below. The left azygosof this 
exani])le of Phascolomfjs milchelli was shorter than the right ; it 
ende(l absolutely between the tenth and eleventh ribs. 

In the Brush -tailed Rock- Wallaby (Petrogcde penidllata) the 
disposition of the azygos veins was like that which is on the 
whole characteristic of the genus Macropns, I have dissected 
three examples, one male and two females. They all agreed 
except in niinutia*. In all of tliem the right-hand azygos was the 
one to be well developed. But J never found that this vessel had 
a prominent backMai’d prolongation to the pelvic I'egion as is 
occfisionally to be seen in Mavropus, On the left side there is 
only a trace of the azygos, and this is either derived from only 
one or from two intercostal twigs. In P. xmUhopus, according to 
Parsons t, the right azygos is also the larger, or luther the only 
one pn»s(»nt. 

Ido not know>\hether it is necessfiry to separate 
pmkilUita from //. oyilhyi. The condition of the azygos veins 
offers no help in deciding this (juestion, since the two examples of 
B. pevicillaia diftei* considerably from ea(;h other, and I have only 
a single example which came into my hands labelled Heitovgm 
oyilhyi. In one specimen of Bfittovyia peuicillata, a female, the 
right azygos alone was well developed, extending far l)ack towards 
or to the diaphragm. On the left side the azygos was very short, 
consisting of two intercosbil affluents only. In the second example 
of this species, which was also a female, the azygos on both sides of 
the body was about equally developed. In the single Bettonyia 
oyilhyi the tw o azygos veins were well developed ; but that at the left 
side was distinctly the longer of the two. It is to be noted that if 
we are to unite these species, as Mr. Thomas has done in his 
‘ Catalogue of Marsupials in the British Museum,’ the differences 
exhibited in respect of the azygos vein are almost exactly thesa«ne 
as those shown by jEpypryminm rufa^sceriiB, 

* flttfl. Mu«. Comp. Zool. xxxi. p. 186, %. 4. 

t ^ P. Z. S, 1890, p. 706. 
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In a single example of Dromicia nana the <izygos was well 
developed on the left side of the body and there was a short 
azygos on the right side. 

In a species of Paendochirm the azygos was present on the left 
side only ; in addition to the azygos an anteiior intercostal flowed 
separately into the vena cava anterior, deriving its blood from a 
single intercostal space only. In a second example (/*. peregrinm) 
I found the same. The azygos proper commences with the second 
rib and joins the vena cava in the neighbourhood of the left kidney. 

A single male example of Petaurm hrevicepa^ which was inject^ 
to illustrate the anatomical relations of these veins, possessed an 
azygos on the left side only. 

In the Thylacine the left azygos is the pre<lominant one, and 
there is also a left superior intercostal vein entering the precaval 
independently of the azygos. The right azygos is, however, by 
no means rudimentary for it supplies four intercastal sjmces. 

Phdscologah penicillata has likewise a well-developed azygos on 
the left side extending back to the diaphiagm, I saw none on 
the right side of the body. 

In a female JJasyurus viverrinus the azygos veins were almost 
exactly like those of the Thylacine. The left-hand vein was well 
developed, extending back almost as far as the diaphnigm ; on the 
right the azygos was formed of five affluents. I n a male I), wangttd 
the left azygos was well develo|>ed and there was no trace of a 
right-hand vein. 

A female Perayneles ohesula agreed with Phmcologale. rather 
than with the last species; for the azygos w^ns pr'osent only on 
the left side of the lK)dy. 

Of Omjchogah frenatalh^\^^e a single female example. 

The azygos was predominantly developed on the left side of the 
body. It flowed into the jugular at a point alx)ut ()p|>osite to 
the fifth rib. The first branch of this left azygos formed the 
intercostal vein lying between ribs 4 and 5. Thence regular 
branches were given off as usual. The main stem of the vein 
beciime much thinner in the region of the diaphragm ; but there- 
after increased notably in volume and could Yte traced back down 
into the pelvic region as a massive vein of not much smaller 
calibre than the vena cava, alongside and to the left side of which 
it ran to a point which 1 did not determine. There is an obvious 
similarity in this case to that of ^pyprymnus rufeacens descnbe<l 
above. The azygas was connected to the vena cava by a stout 
branch in the neighbourhood of the kidney. An anterior vein, the 
superior intercostal, arose separately from the left jugular and 
supplied ribs 3 and 4. There flowed into the right jugular 
at a point corresponding to that of the left azygos a much 
smaller right azygos. This slender vein only drew blood from ribs 
4 to 7. 

The results obtained from the dissections enumerated in the 
foregoing pages enable me to revise some of the conclusions 
arrived at by Dr. McClure in his memoir referred to above. 
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Dr. McClure is of opinion that a single azygos vein is the rule 
in Marsupials, and that when two are present the case may be 
regarcied as a variation.” The facts gathered by myself seem to 
me to show that the double azygos of the Monotreraafei is largely 
preserved in the Ma^^supials, so much so that the process of dis* 
appearance of one or the other is but mrely completeil. There are 
but few forms in which there is absolutely no vestige of either 
right or left azygos as the case may be. This is precisely what 
would be expected in view of the admittedly archaic jiosition of 
the Maisupials, accepting, of course, the view now generally held 
that they are not intermediate l^tween the Pi'ototheria and the 
Placentals, but are an oflshoot of an early Eutherian. For in 
the Rodents, an admittedly primitive type, we have considemble 
tmces of the double azygos. This latter point, however, will be 
discussed in relation with the azygos in Mammalm genemlly on 
a subset juent page. On the other hand, my own observations 
confirm Dr. McClure when he remarks that a nght azygos is 
(‘haraoteristic of the genus Mitcropus^ and that a left azygos is 
chai'acteristic of the Phalangeridje. 

I would Hither extend Dr. MeClui*e’s remarks about the condition 
of the azygos vein in the Carnivorous Marsupials, and point out 
that in this whole group the existence of a prevalent left azygos 
is the rule so far as we know at present. The table given by 
Dr. McClure of the condition of the azygas in such Marsupials as 
were known when he wrote, brings out very clearly the variation 
in respect of the veins not merely from genus to genus but from 
s|)ecies to species. This generalisation I confirm with great con- 
fidence, and also would empha.si.se the very frequent valuation of 
tliese veins from individual to imiividual. The condition of the 
jusygos in fa<^t is by no means so fixed in this group as it is in the 
Carnivom, for example ; and modification is evidently progressing 
along two lines, in one of which the right azygos and in the other 
the left azygos is being retained, while the opposite vein is in 
pnx^ess of disiippeamnce. 

Noteworthy, too, is the occasional large size of the posidia- 
phmgmatic continuation of the azygos in the Kangai’oos, Macropus 
ffigantens, M, <kc., which is, so far as my own observations 

go, invariably of the right azygos. 

The above I’esults may be conveniently tabulated as follows ; — 

a. Azygos on both side.s equal or nearly equal. 

Macropus ualabatus M. hraniy M. derbianuSy M, hennettiiy 
Fhascolmnys miichsUiy Bettongia ogilbyi, jEpyprguvnus rufescensy 
Thylacinm cy^wcepludusy Dasy^irus viverrinus, 

b. Azygos large on right side, with a rudiment on left of not 

more than three intercostal affluents. 

Macroptts dorsalisy M. giganteusy M, r^fusy M, aUigatorisy 
M, aidilop^inusy M, melanopSy Petrog^ penicdlcday Bettongia pent- 
cillata. 
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c. Azygos only present on right. No rudiment on left side. 

Macropiia melmwtis, 

d. Azygos large on left side, with a rudiment only on right 

side. 

Trkhosurus vnlpe>cid<i^ Droinicia nana^ ^Ep^prymnm rvfescemy 
(hiychogale. frenata, 

e. Azygos on left side only. No rudiment on right side. 

Demdrolcigus Didelphys nudicmidata^ Psendochirus, 

Perameles olmnla., Petmtriis bretnceps, Phaacologale penicillata, 
Dasy^irus maugm, 

(8) Rodents. 

Of the azygos in this order of Mammalia Owen w'lote that 
** opposite pi’ojKutions [to those shown by the azygos veins of the 
Hedgehog] prevail in Lej)orida‘ and some other Rcxlents, as in 
Scpiirrels, the left azygos being small or wanting.’’ This state- 
ment is largely but not entirely true, as will be seen in the course 
of the following description of several genera and species of 
Rodents. In view of tbe fact that so many Rodents possess, as 
is well knowm, both precaval veins, it might be exjmcted that 
here, as among the Marsupials, wdjere a like condition of the pre- 
caval exists, there w'ould be traces of both right and left azygos. 
And this is precisely what is found among the Rodentia. 
It is for this reason that I tie;it of the Rodents next to the 
Marsupials. 

The most remarkable condition of the azygos vein so far as 
concerns the Rodentia is seen in the Bearer, Rut as I have only 
had the op])ortunity of dissecting a single example of this Rodent, 
the structure may be abnormal in the individual. There is only 
a single azygos ; but the vein, instead of lying u])on tlie right 
side, as is othei'wdse the case when the vein in (piestion is only 
developed uikui one side of the hotly, lies upon the left side. 
This state of affairs is, however, only an exaggeration of that 
found in Jacidus orieiftalis. In this Rodent, «as 1 liave ascertained 
and shall point out, of the two azygos veins present that of the 
left side is the larger instead of, as in the majority of <‘ases where 
there are two azygos and a discre})ancy in size l)etween them, the 
right being the larger. 

This condition of the azygos, how^ever, exists among the Mar 
supials, as has already been pointed out*, and also jirnong the 
Ungulates t, b\it apparently nowhere except as an anomaly. 

Of Caprmiys pilorides I have had the oppoHimity of studying 
two examples whicli, although they pi'esent certain differences, 
agi'ee in certain main features in wliich they also present unmis- 
takable points of likeness to their allies Ilystrix and PoUchotw. 

The azygos is either only or almost entirely to be found on the 
right side 3:. The vein on that side in one specimen follows after 

* 8vpra, p. 202. t Supra, p. 190. 

X D(%8on (P. Z. S. 1884, p. 248) only mentions a left azygos. 
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an anterior branch from the right jugular. This latter branch 
<livi(les soon after issuing from the jugular (to I’eveiae for the 
•convenience of description the direction of the blooil-flow) into 
two, one anterior and the other posterior*. Each of these supplies 
several intercostal spaces, the anterior two and the posterior 
thi*ee. The azygos projier* does not branch until after it has 
pissed the region supplied by the bniiich refeii'eii to. Its first 
twig supplies two intercostal sjiaces. The rest are single brunches. 
<)n the left side of the body is a single vessel supplying only one 
spree. In the other* specimen 1 observerl no bi*anch on tluj left 
side of the body. On the right side the fir*st Iminch of the azygos 
runs foi’ward and supplies on eatdi side of the Ixxly three inter- 
(!Ostal spates. It obvirrusly c()ri*esp)nds to the anterior bninch of 
the jugular of the last individual. 

In (jodogenys paca 1 have oliserved ruther ditterent arrunge- 
inents of these veins in two specimens. This animal, unlike 
!)oUchoils^ has two jugulars. In one individual (both were males) 
the azygos was developed on Ixrth sides of the Ixrdy though con* 
si<leruhly longer on the right. On this side of the Inxly a branch 
is given ofl* early in the course of the azygos whicli supplies 
se vend intercostal sj Mr ces ; the main ti*unk of the vein runs of 
course parallel wdtli this, and gives oft’ no biun(*hes until the last 
of those supplied by the large branch i*eferred to. In this sjjeci- 
men the inferior intercostal veins do not open independently into 
the jugrdar, but into the azygos Irefore it (roinmunicates with the 
jugular. In the second individual both right and left superior 
iutervxrstals wei*e (prite independent of the azygos of their side, 
entei'ing each jugular separately, Tln» azygos vein of the left 
side of the body although present was very slightly developed, 
ajrpareiitly collecting blood from only one intercostal space. 

In the conditions of the azygos were iis 

follows:— The trunk of the right side is the chief one to be 
<levelop‘d. It is, howevei*,as in some other forms (e. g. Macropus 
dorsalis*), derived from two bmnehes which arise sepuutely from 
the jugular. The first is a small branch which runs in a forwaixi 
direction. The second trunk is the main »izygos. This at once 
gives oft’ a bninch which di\ndea into three twigs, the i*est of the 
branches are single in their origin fi*om the azygos. On the left 
side of the lK)dy a \*ein arises tliree or four ribs further forward. 
Before reaching the pirietes it gives oflT a slender twig which 
runs backwimls along the carotiil and the aorta. I have not 
traced this vessel out to its end ; it is evidently to be compared 
with a similar vessel in Lemur macaco. When it has I'eached 
the parietes this azygos divides into two vessels which i*un in the 
sjiiiie straight line and are continuous 101*6 and aft along the body- 
wall. Two intercxistal veins arise from the anterior section and 
tlu*ee fi*om the posterior section. I did not detect any connectioti 
of this left-han<l vessel with the subclavian vein anteriorly. 

* But in tliid case it i«i the left azygos which shows the peculhuity mentioned. 

Proc. Zool. Soc.— 1907, No. XIV. 14 
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111 another example of JJolichotw patachonicaf tlie conditions 
observed were a little different. The azygos proper was only to 
be found on the right side of the body, in eon*es})oudence with the 
fact that this rodent has but one jugular vein. In front of the 
azygos are two separately arising superior intercosbil veins. On 
the left side the vein described in the first specduien of JJdkhotw 
also exist('d, but was of much more limitetl extent than in that 
individual. It corresponded in pltu‘e of oi'igin with the upper of 
the two sejmrate superior intercostals of the right side. The 
vessel divided into two blanches only, of which one was liehind 
the point of emergence of the vein from the jugular. It is clear 
that this trunk is the same as that wdiich in the otlier sjiecimen 
takes up the place of the azygos of the left side of tl»e body, though 
it is much less extensive. " There is thus no essential difference 
in respect of the veins of the intercostal system between the tw^o 
individuals. Only a, difterence of degree in the development of 
the same, and that a slight one. 

The Porcupine {Uystrir crktata), belonging as it does to the 
Siune subdivision of tiie Rodents as the Patagonian Oavy, naturally 
shows some resemblances to that rodent in the disposition of the 
azygos veins. The right-liand trunk is tlu* chief one to be 
developed In front of it, however, arise from the right jugular 
sepaiutely two intercostal veins. The main trunk gives off’ fiist 
a branch w Inch supi»lies one rib. This is followed by a more 
important bianch w hich supplies three intercostal spaces as does 
the con'espondiiig >essel iii Dolichotis. After tliis the bmnches 
are single. On the left side of the body the vena cava, anterior 
sinistra (the left jugiilar) givesoff two vessels following each other 
which arise at about tin* Sfiine level as the two branches of tin* 
right jugular which lie in front of the azygos proper. The second 
of these is the most imiortant, and runs for some distance dow n 
the body, giving off four biunches to the intercostal spmos. All 
the.se lie posteriorly : there is no forw^ard continuation of the vejn 
such as occurs in Dolichotis ; but the forward extension of the 
vein in Dolichotis is evidently replaceil in Hystrix by the separate 
twig arising from the left jugular. 

In a second example of II ystrix cristata, a male, the ariange- 
ment of the azygos veins (text-fig. 72) was ai)i)arently identicaL 
1 use the w’oi*d apparently ” bectiuse in the fii-st example 1 did 
not count the ribs between which the various branches of tlu* 
azygos ran. In the second specimen the azygos flowed into the 
right jugular at a point on a level with the interval between 
the third and fouHli ribs. The first branch, exactly in the sfime 
way as in the example I have just described, supplied three 
intercostal spaces, beginning with the third rib. A superior 
intercostal vein arose from the jugular in front of this, and 
received fi*om the first and second ribs a branch each. On the 
left side the azygos proper was very slender, but supplied ribs 

♦ Parsons (P.Z.S. 1894, p. 685) states that there is “only one azygos vein in 
Mherura afrioana. 
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four to seven, and there was in the same way a superior inter- 
costal, The constancy of the first branch of the azygos of the 
right side which supplies several branches is remarlmble. It 
seems to me to be possible that this branch is the real post- 
cardinal, persistent here to a greater extent tlian in most other 
mammals which I have dissected. In any cia.se its relations are 
perfectly consistent with such a view of its nature. 1 may 
mention that in this example I noted an tesophageal twig arising 
separately from the left jugular not in common with the azygos. 

Text-fig. 72. 



Azygos veins of HystrUe erittata. 


(fs. (Ksophugeal vein. Other letters as in text-fig. 

In the Canadian Porcupine, EreiMzon doraatwniy the jugular, 
contrary to what is to found in HystrWy is a single vessel. 
The system of azygos veins is also single and confined to the 
right side of the bwly. There is no tiYtce that I could discover 
of either azygos or superior intercostals on the left side. Tho 
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azygos presents no features of any special interest ; it is like that 
of many other animals. In front are two separately arising 
superior intercostals. The difference between these veins in the 
present genus and in the true Old World Poi*cupines is one 
more justification of the absence of near affinity between those 
superficially similar ro<lents. J examined two specimens of this 
species. 

Myojyotamm coypxt has two jugulars, and thei*e is an tizygos 
vein opening into &\ch at the sjime level. That of the right swle 
of the body is the one which is fully developed and runs a long 
way down the body. On the left sidt' a slomler twig joins the 
jugular of that side which appears to emeige fioni one intenostal 
space only. The aiTaiigement of these vessels in tlie Chinchilla is 
the same. 

In Lppx(^ fiuroptrm, Arctomys marmotta^ CynoxnysludoxHcianus, 
Layomys roylel^ there is but one azygos and that on the right side 
of the l)ody. 

In Sciurm hicolor there are also two jugular veins as in the 
species which have just been described. There is also in the same 
way but a single azygos vein ai-ising from the right jugular. The 
branches of this vein are collected fiom the series of intercostal 
spaces commencing witli that lying lietween ribs 4 and 5. 

Sciiirns maximus ditfei’s from the other 8(piirrt4 mentioned in 
the present communication in that tliere is but a single jugular 
vein, which is the right-hand one of other Squirrels. Into this 
opens the well -developed right a7.ygos vein, which presents no 
difterences from that of othor memlxu’s of the genus SchirtxH^ 
except of the smallest detail. Its affluents commence with that 
of intercostill spice 5/6. Corresponding to this vein, however, 
there is a very small l(*ft azyg(»s. This vein collects blood only 
from ribs 4 and 5, and it opens into the single jugular just a 
trifle in front of the point of opening of the large right .azygos. 
The right azygos, I should add, in both the species that have just 
been referred to extends liack (considerably further than the 
last rib. 

Of Scmras tndyaris I have examined two individuals, one a 
male and the cdlier a female. The two jigreed in every detail of 
.structure. This sp(*cies belongs to that group of the rodents which 
possess two jugulars. But in spite of this the azygos vein is 
single and is present on the right side only. I did not observe 
any superior intercostal vein arising from the jugular in front of 
the point where the true azygos springs. ] found the same to be 
the case with pahnarum. 

In Hydrochoirm capyhara there are similarly two jugulars and 
only a single azygos, wliich as in tSdurtts is on the right side of 
the Irody. There was ncrthing to be seen of an ajsygos on the left 
side, which is perhaps remarkable in view of the relationship of 
this rodent. Ibis statement moreover applies to two examples of 
the species. 

In the Jerboa, Jacudm oHexUaUs, a rodent with two jugulars 
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also, there are two azygos veins well developed. 1 have dissected 
two examples, both females, of this i^ecies, and find that in lK)th 
the left azygos is rather the larger of the two, markedly so in one 
specimen. This is a curious reversal of the prevalent arrangement 
in Rodents and is reminiscent of conditions found among the 
Mai’supials. Bo far as my experience goes this condition of the 
azygos veins is uni(|iie among the Rodents. It obviously culmi- 
nates in the condition observable in the Beaver, where there is 
but a single azygos vein and that of the left side. Precisely the 
same series is to he met with among the Marsupials. 

(9) The Azygos aud other Thoracic Veins in the Yomig of 
Myopotamus coypu, and the Homologies of the Azygos in Mamrtuds. 

A recent exaiuination of four young specimens of the South 
American Myopotamm coypu Ims furnislied facts of great in- 
terest in conne<;tion with the real nature of the azygos veins in 
the Mammalia generally, l)esides making a contribution to the 
anatomy of these veins in that paiiicular rodent. The four 
individuals were iKirn dead, but apparently were of full time. 
They came intt^ my hands on the following morning, and were in 
admirable condition for study. All four agreed excepting in one 
detail, and this apparent divergence may have been due to the 
difficulty in tracing the smaller biiinches of veins. In all of these 
examples there w^ei'e three veins in the thoracic region, as well 
as -of coui’se - the post-caval. Two veins (text -fig. 73) wei*o 
symmetrical w ith each other, and lay on either side of the ver- 
tebral column ue4ir to the point of articulation of the ribs. Of 
these veins tlie right-liaud one w^as constantly the larger. Both 
opened into the right and left anterior c?ava respectively. Bntnehes 
arising intercostally w^ere seen in both (suses. In fi*out of the 
point of entrance of this vein into the precava there w^ere no 
representatis es of the vente iiiteivostales suprema?. That is to stiy, 
no veins to wdiich tins tei*m might l>e appliecl opened sejmnitely 
into the precava. But as a matter of fact all the intercostal 
spju»es from the vei*y fii’st Imckwainls had their inteivostal veins, 
which in the ca.se of the anterior ones jiassed backw^ai’ils to join 
the main trunk. They joined the main trunk very nearly at its 
point of entrance into the precava.1 vein, and the slightest shifting 
of the jxisterior set of intercostaJs would divide the affluents of 
the pree^ival into two veins— an anterior, cx)iTesponding to the 
vena intercostalis suprema, and a {K)sterior azygos. But is this 
vein to be considered an azygos ? This point may be deferred 
until after desetription of the,. third thoracic vein. This vein was 
rather larger than either of the fiaired veins just considered. 
It lay in each case on the right side, or — to speak more accurately 
— ^it poured its contents into the prec«.va on the right and not 
into the left*hand one of those veins, paired here as in numy 
other Rodents. The vein really lay rather medianly in position, 
running over the centra of the vertebne. Anteriorly it joined 
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the vein of its side which has just been described and opened 
in common with it into the pi-ecfiva. 

In one at any lute of the Rodents this vein bent distinctly to 
the right before ettectiiig this connection, and in another there 
was the same bend and (see text-fig. 73) a slender straight vessel 
continued on the direction of the vein and appirently oj)ened into 
the paired vein nitlier nearer the precava. It was generally 
to be seen- possibly invariably present though hard to see owing 
to deficiencies in th(» blooci — that this vein was connected by cross 
vessels with l)oth of the paired vessels already described as running 

Text- fig. 73. 



Lateral view of the thoi*acic reffiou of newly-born Mt/opofomm cojfpii, (lissc*cttHl 
to show azyf?os vein (J,s.r,) and persistent postcardinal {post.c,). 


alongside of the vertebml column on eithei- side. I am inclined 
to think that these cross trunks were segmentally arranged in 
accordance with the vertebra*. This veasel was longer than either 
of the paired trunks, and jxrsteriorly the last cross anastomosis 
that I observed on the right side was continuous with a longi- 
tudinal vessel obviously continuing on the pair ed vessel of its 
side, though a break (Xicrrrred between the two. This trunk, 
receiving affluents in the lumbar region, ended by opening into 
the postcava near to the entry into the same of the right renal 
vein. Anteriorly the unpair^ vessel lay outside the area which 
would be occupied by the intercostal arteries (though I did not 
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actually observe the arteries here) ; later on it could be distinctly 
seen to lie within that area. The intercostal arteries could be 
observed to lie outside of the vein. We can now consider what is 
the nature of those several veins. There seem to me to be only 
three possible views, one of which is so improbable that it may be 
shortly considered first of all and then dismissed. This view is 
that the paired vessels are two azygos veins which have been 
formed in a way not indicated in the sj^dmens fi*om the post- 
cardinals, and that the single more median vein repi*esents the 
msophtigeal bmnch which is at least very commonly <leveloped 
from the azygos and often leaves it near to its connecjtion with the 
jn ecaval. If this is the case the vessel must <legenerate very much 
in maturity, ami its numerous cross cionnections with the pairetl 
veins are not easy to understand. It seems in fact unlikely that 
such unimportant vessels as the visceml branches of the azygos 
slioidd have so poi-tentous a Iieginning and so im|K)tent a conclu- 
sion. The other alternatives are mutually exclusive. Either the 
paired veins are the postcfirdinals and the unpfiired vein is a single 
azygos, or the single vein is the one remaining postwirdinal and 
the paired veins are azygos veins whi(*h have been derived from 
that and another vanished postcardinal. The fii^st of these views 
seems to me to be fairly obviously the coireet one ; and for the 
following rejisons. In the fii’st place, {Miire^l postcardinals and an 
unpaired azygos are more likely than the reverse. This is, of 
coui*se, not conclusive, for one e»v hypotlmi jK>stcardinal might 
have disappwired. Secondly, the presumed azygos cori’esjwnds 
with the adult Myopotmuis where there is only one azygos, and, 
as is so general with the azygos, it lies jmrtly outside and partly 
inside the intercosbil arteries. The median position too of the 
pi'esumed azygos is like that of undoubted azygos veins, while the 
la tend position of the presumetl |)o.st(nuMlinals is again in consonance 
with that view of their nature. In the next phtce. Dr. McClure* 
has pointed out that the azygos aris(»s from the postcardinal in the 
Opossum to the median side of that vein, which is precisely the 
position occupied by the presumed azygos in the young Myopoiamus, 
h'ui*thermore, the break between the thoracic ami the abdominal 
regions of the paired veins is in accoid with the view that they 
really are the posteardinals ; for such a bi*eak has been descril)ed 
in the coin*se of the development of those veins. 

It is obvious that these facts thi*ow some light upon the azygos 
veins in general. It seems highly probable that we shall have to 
distinguish in futui*e between iml azygos veins or vein and 
])ei'siatent i>ostcai’dinals. It is even possible that the true azygos 
vein is always a single vein, and that when there ai'e ap{)arently 
two — one on each side — it is a ca.se either of both postcardinals 
pei'sisting or of a single azygos with one pemstent postcardinal, 
^at there should be such lai-ge differences even in allied mammals 
seems surprising ; but it is by no means im}K>ssib]e even on 


• (see p, 183), 
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a pnori groundn, if - tlmt is to stiy- -we ai'e permitted to use the 
analogy of the development of the postcaval. It is ] perfectly clear 
from developmental facts that in the Marsupials genemUy that 
vein has a different origin posteriorly from that wiiich it luis 
in the Rabbit, while McClure apjKmrs to have shown that in 
different individuals of DkUlphya marsupialis the extreme end of 
that vein originates differently. In man, according to the facts 
collected by Hoclistetter, the postc^ival has iis a variation a 
different mode of origin from that which is normal. 

In the young pouch-living individual of Maeropas de/rhianm i\^- 
scribed al)o\ e it was jKnnted out that there were tw7) azygos veins 
in l)oth fmtus and pirent. There w as no tmce in either tliat 1 noted 
of any othei- vein. It seems to me to be possible that in that and 
other Mai*sui)ials there are not any azygos veins at all, but the 
persistent cardinals take their place. That this is not the case, 
however, in J)idelphyH apj)eiirs to be shown by McClure’s investi- 
gations +. Again, the lelations of the azygos in deri'us nlka 
destuibed above J lead one to the inference that the anterior 
bi*anch of the azygos running for some distance to tht‘ outside of 
the azygos is a rtannant of the jiastcfirdinal of that side, since the 
junction of the two veins ne^ir to their entrance into the jugular 
recalls exac^tlv the conditions which have been des(*ribed above in 
tJie young d\fyopot(vinnii. These remarks, however, cannot be 
cx)nsidered at pivsent as more than suggested possibilities. It 
seems to me to be equally likely that in thos<^ cases where a well- 
develojied right azN’gos or left is accompanied by a less develoi>e(l 
vein on the opposite side of the body which I liave called azygos 
in the preceding piges, the latter is I’eally a persistent post- 
cardinal. 

Jn addition to these there are ca.ses where on one side of the 
body at any nite lioth azygos and post(;ai*dinal appear to persi.st. 
Thase instances present as a ][)ermHnent (condition the state of 
affairs which occui’s temporarily in Myopotam'm coi/pu. In one of 
two Cfeloyenys potca. described above, tliere is, as I regal’d it, a 
well-developed fiersistent postcardinal on the right side ami tmces 
of the same on the left, in addition to a well -developed azygos 
on the right and a g(X)d but not so w^ell-developKl azygos on 
the left. Jn Oaprcnnys pilorUIes there ai'e also considerable 
remains of the right |K)stcardinal as well as of the right azygos. 
In Hystrix crisUUa (see text-fig. 72, p. 211) we see precisely the 
same thing on the right side ; in this species in both examples 
dissected. DoUchotis pcUa>ch(rnica has also, if my views are correct, 
both a right azygos and a short right postcardinal. Noi* is this 
retention of a fmtal condition peculiai* to Rodents, though clearl} , 
so far as my experience goes, most abundant in them ; for it also- 
occurs on the right side of the body in CervuH sika. 

The relationship of the posterior end of the azygos to the 
postcardinal of the right side requires further emphasis. As hm 


* Supra, p. 302. 


t Lor, cit, p. 183. 


X Supra, p. 192. 
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mentioned, the azygos bends over the vertebral column and 
joins a vein running nearer to the ventral side of the body, which 
is hidden posteriorly by the kidney and opens into the iK)st- 
caval near to the entry thereinto of the renal vein. Previously 
to this the vein has collected tributaries from the lumbar IkmIv- 
wall. This is precisely what occurs in other and adult mammals. 
It is frequently the case that the azygos, after emitting the vein 
ti> the last intercostal space, curves in to the same way over the 
vertebral column and can be traced btw?k to the kidney, in the 
neighbourhood of which it debouches into the postcaval vein. 
It seems to l)e clear, from the relations of the different sections of 
the veins concerned, that the bend to the right (of the right 
azygos) is the equivalent of one of the ci-oss branches, by man}' 
of which the a-zygos is put into communication with the right 
|K)stcardina]. Thus the complete azygos in such mammals is 
azygos pli(-8 one cross communication with the postcardinal j}lm 
the lumbar section of the jK>stca.idinal. The azygos, therefore, 
has as complex a formation jis 1ms the postcaval itself. 

This condition of the azygos in many mammals contiusts with 
the conditions to be obseiwed among the Marsupials. Here, as 
lias l>een pointed f)nt, it is not inficfiuent foi* one azygos, eithei- 
right or left, to l>e a vein of very c*onsiderable importance, not 
merely in the thoitudc. region hut also in the Hlslominal region. 
In various l)ij)i‘otodont Maraupitds, duly recorded in the jn-e- 
ceding jmges, 1 have found a thick vein in the kidney region, 
sometimes even extending further back, in fact quite into the 
j»elvic region. This vein, which in the alMlominal region runs 
imrallel with the jK)stca\ al, is connected with that vein hy an 
anastomosis. Further forwards it is directly wmtinuous with the 
azygos vein of its side, which lies in or very nefu*ly in the same 
straight line with it. Not nnfretjuently there is a tliinning 
before the two veins meet, hut still a continuity. This was seen 
for example in a .speiamen of rufescetis. In others 

thei’e was no such thinning. These cases are, as it appei\rs to 
me, to be l)est explained on the assumption that hei*e the “ azygos 
of the adult is in reality the j^ersistent postcardinal of its side. 
Hence the absence of the l>end such as (X'curs in Myopotmnus 
coypa. The thinning I put dowm to the “bi'ea.k^’ which has 
already been referrecl to as occnn'ing l)etween the thoracic and 
abdominal pai'ts of the }K)stcai\iinal in many mammals 

There are two other matters for (consideration in view of this 
suggestion with i*eference to the differing nature of the azj gos in 
the adult. Firstly, the variability of these veins l)ecomes of a 
different aspect, since it is not one but two distinct veins or pairs 
of veins which vaiy. The victual variability is therafore reducible 
in consecpience, and to he considered from different points of 
view. Tlie variability in the proportions of the two azygos veins 
in Diprotodont Marsupials is, if my suggestions be correct, 
obviously not the same thing as the variability in the two veins 
which b^r the same name among the hollow-liomed Buminants. 
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Bixmdly speaking, it appears to me that the true azygos is by no 
means so variable a vein as are the persistent postcaidinals, a 
conclusion which is in perfect accord with general principles. A 
j)artially persistent, though obviously decaying structure, is apt 
to vary more than a newer structure, which may be increasing 
inther than diminishing in importance. Thus we find tliat 
the true right azyg<is is veiy constant among the Caniivoia. 
Hecondly, there is the fact of the c‘ontinuation into the abdo- 
minal l egion even as far a,s the pelvic region of the azygos vein, 
in some cases at any rate, possibly in the majority or even all 
those animals wliich (e, y. Carnivora) possess a true azygos vein, 

e, secondary vein not the j)ersistent postcardinal, that vein is 
<‘ontinuoiis posteriorly with a longitudinal vein which receives 
lumbar Iminches and opens indirectly or directly into the post- 
<'aval vein. This part of it I regard, for reasons alremly put 
forward, sis a portion of the persistent postcardinal. Now it is 
precisely among the llijn’otodont Marsu})ials, whose azygos veins 
are, as i think, true postcardinals, that we fiml a very lai-ge vein 
continuing into the abdominal and even pelvic region of the 
lK)dy It seems to me that there is some significance in this 
fact, and that it tends to support my contention that among 
adult mammals the azygos veins fall into two categories. 

(10) The (^onditioit of the A^^yyos and the Clmnifimtion 
of Mannmh, 

It is clear from the facts here set forth, that the condition of 
the azygos vein or veins has a distinct relation to the mutual 
afiinities of the sevei'al groups of Mammalia, but in quitt^ a 
genenil way. Thus the Lemurs agi’ee witli the other Piimates in 
having only the single light azygos ; ?ind, moreover, it is in these 
two groups alone that an hemiazygos is at all prevalent on the 
left side, joining the azygos some way before the latter opens into 
the right vena cava sujiei-ior. All the members of the Order 
Carnivora agi’ee with each other in the same ehai'acter; the 
divergences in these three ordei's or two orders being of the 
.slightest when compared with some othei* groups. 1 <lo not 
infer from this that there is a special lelationship between the 
Camivom and the Primates of course. Both groups have, as I 
think, imlependently arrived at the .same sbite of aftairs as 
i*egards the azygos vein. But for each group considered alone 
the facts at least agree with the general view" of their atfinities. 
It is important to note that the Lemurs agree with th(i Apes, 
and the Aretoiil Carnivora with the -^3l)luroid. No difference in 
mode of life seems to have affected this deep-seated chaiucter. 
The Otter cannot be distinguished in this particular from the 
Civet Cat, or the Raccoon from the Suricate. 

* Hochstetter, however, declines to recofnn'*<^ peiwiKtettt sectiouH of pont- 
cardinal KobiiiHoirK description and %urt>R of a left postcaval extension of azygos 
(Studies in Anat. Owens Coll. i. 1891, pi. vi. figs. 1, 2, &c.). But it does not 
follow that this objection would apply to Macropus, 
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Again, the cavicora Ruminants mostly agree with the Suidae in 
the entmnce of the left azygos into the heart independently of 
the remains (if they exist) of the left vena cava anterior. And in 
this Moachus and Hydropotea agi*ee w'ith them. This agreement 
is not without interest, paitiicularly when it is considered that the 
(Jervidfc may differ in the relations of the azygos ; in Cervm sika 
the right azygos being the piwalent or only azygos and entering 
in the usual way the right anterior cava. Most zoologists sepa- 
rate the solid-homed fix)m the hollow-horned Ruminants, thoxigh 
to others the distinction lietween the two groups of Ai’tiodactyles 
appears fanciful.^’ In any case the Perissodactylea have their 
own plan of azygos structixre, which happens to agi*ee with that 
of some Cervida?, but distinguishes the Suborder from the Pigs 
and liollow-horned Ruminants. In connection with the classifi- 
cation of the Ungulates, as supporte<l by the disposition of the 
azygos veins, the position and numl)er of these veins in ITyrax 
are of paHicnlar interest. In this “ subnngulate,” admittedly 
primitive, and standing nearer to the base of the Ungulate series 
than any other living form, except tlie Elephant, there is as it 
wert^ a hesitation to adopt d€?finitely the form of the azygos veins 
to be seen in either Artiodaetyle or Perisso^hictyle. 

It may also ]ye fairly said that a low position in the series is 
indiaited by the persistence of both azygos veins. These persist 
in Echidna^ and are very generally prevalent in the Marsupials, 
the Rodentia, and, thougli here our knowledge is more tleficient, 
in the Insectivora. It is the geneml opinion that of these gi’oups 
at least three are primitive gi’oups, and many would think the 
same of the Rodentia. The division of the Marsupials into 
Diprotodont and Pol 3 'prot(Klont is justifieil by the (condition of 
the az^’gos veins; for in the 1 )iproto<lont division there is a much 
greater tendeniw for the two azygos veins to pei’sist than among 
the Polyprotodonts. Furthermore, as emphasising the gap that 
se|>ai*ates the Mar*supial.s from most of the liigher mammals, it is 
notewoithv that in tliem (/. e. the Mai’supials) it is the left az^’^gos 
which is apt to be pre<lominant and not the i-ight vessel. In the 
Order Rodentia also the conditions of the azygos agree with 
current views as to their subdivisions. On the whole the 
Hystricomorphine Rodents are those in wliich the two azygos 
veins persist to a greater or less extent. An exception to this 
statement would appear to l>e the genus Dipua, Rut it must l3e 
remembered that the late Ur. Dobson concluded from certain 
facts in muscular anatomy that J>lpif>a whh not mnote from the 
Hystricomorpha ♦. 

( 11 ) The PoaUion of theAzyyoa >ioith reference to the Veriehrm. \ 

In dealing wdth the development of these veins in Mammals, 
Hoclistetter has dwelt upon the fact that the heart moves back- 
wards and with it of course the blood-vessels, including the 

• Journ. Anat. Phy«. xvii. 1883, p, 177. 
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Ductus Ouvieri, att^iched thereto. The opening of the posterior 
cardinal veins into the Ductus Ouvieri thus undergoes an altera- 
tion of position with reference to the thoracic vertebmj. Thus 
Hochstetter found that in the embryo of a rabbit fifteen days 
old “ 1 )er Stamiu dei- V'. azygos miindet sclion in der Hohe des 
Zweiten liiteirostalraumes in die Hohlvene ihre Seite,”* while 
in the adult its position is further back. It is interesting to note 
in relation to such develo[)inental facts the vaiying position of the 
entrance of the azygos into the pre(*ava in different families and 
genera of adult Maiiiinals. It would seem plain that if the 
azygos vein or veins enter the preciival fuither forward in one form 
than in another, the conditions a.i‘e in that type more piiinitive. 

On the whole it would apj)ear that as a general i*ule the point 
of enti*jtnoe of the azygos vein is opposite oi* alM)ut opposite to 
the fifth rib. It is at any i^te so in i\facropn8. Latra^ Sciurtts^ 
Suricata, Efjnifs, Lfirnut^ ibc. It seems to be the general position 
among the Carnivoi*a and Primates. I have not met with any 
insbince of a sliifting l>ack wards further than this |K)int, more 
than the very smallest. 1 have noticed occasionally that the 
sixth rib instead of the fifth is the fii*st to emit an intercostal to 
the azygos. This w’as the case, for example, with a, new-lKirn (his 
tragelaphits. Now’, although Hochstetter and McClure (working 
it is true with <lifferent types) disagree as to bow’ much exactly 
of the embryonic? })ost«irdinals persist in the adult as the azygos 
vein or veins, th(?re is no doubt that the actual orifice of the 
azygos into the proc*ava represents the emhouchure of the pt>st- 
car(linal into the Ductus Cuvieri. We can, therefore, argue 
concerning the shifting |»osition of this point. J)r. McClure has 
himself observed t that the left azygos of Dklelphys “ o[>ens int(» 
the left precttva. alaait opposite the liead of the tliird i*ib,” w’hile 
“ the right azygos vein, when ]>re8t*nt in the adult, o|)«ns into 
the precava about op|X)site the head of the second rib.” Jt cannot 
be said, however, that this jnisition of the azygos, which is to he 
regarded as a more primitive position, is in any w’ay chamcteristi<* 
of the Marsupials. Jt <loes nevertheless (hmhw in that group, ami 
1 have found the Siiine in Psemhchirm j^ereAji^hms, It is in- 
teresting in relation to this matter to fiml that in the Insectivoi*e 
Eririaceas the Ductus Ouvien on both sides of tlie laxly lies 
opposite to the interval betw’een the second and third i*ibs. The 
Rodents also show to some extent the .same anterior position of 
the point ()f entrance of the Jizygos into the preciival. Thus in 
Hystrix cri 0 tata the first affluent of the right azygos arises betw’een 
the third and fourth rilxs. On the other hand, among the Car- 
nivora and Primates, as already slid, this forward position of the 
entrance of the azygos is never (in my experience) to he met 
with. 

Indeed, the facts stated at length in the pi'eceding pages, w hich 
have just been bnefly reviewed, jxiint distinctly to the jjemstenc^e 

* Morph. Jahrb. xx. 1893, p. 573. 

t American Jonm. Anat. 1903, p. 185. 
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of a move primitive position of the I>uct\is Ouvieri in animals 
which possess as a rule two azygos veins, and are thus also 
piimitive in this {)eciiliHrity, and which moreover are usually 
assigned on these grounds to a low place in the Mammalian 
series. The whole group of facts fit in witii each other in pei*fect 
harmony, i l)eUeve that these facts are not without importance 
in considering the Artiodactyle Ungulates, or rather the hollow- 
homed Ruminants an<l the Pig tribe, which agree in the diaracters 
of the azygos veins. 

The right azygos in the.se animals is always situated far forwards, 
begin Jiing even (e, (j. in Oryx heatrix) with the second intercostal 
space, and although the left and prev^^lent azygos does not occupy 
what is ex k^jpoihmi a primitive jiosition, thei-e are nevertheless 
tme azygos veins pmsent. The anterior section of the azygos, 
which runs forwaixl of the {)oint of opening into the heart, is 
perhaps t(^ l)e regarded as the left premval otherwise missing. 
There is thus some agreement wdth the suggestions already 
made. 

(12) The Vemp fvtexcostalea Swprmice, 

Tliese veins, so named by Hm'hstctter, and often termed iiifcrioi 
interi!Ostals, are superficial veins made up of one or more of the 
intercostals anteiior to those which unite to form the azygos 
vein or veins. They are the superficial superior intercostiil veins 
of McClure*'^. As will be gatliered from the foregoing pages, these 
veins are not invariably present as trunks opening into the vena 
cava superior; nor imle^ are they invariably present at all. I 
presume that in these (vises, where no such veins are apj>arent, 
the ciivnlation is effected by the deep series of intercostal veins 
lately figin*edt with great elaboiution in the Opposiiin by Dr. 
MoCJlure in the paper ah*e4idy refeiTed to. The detjiils of the 
(K'curreiice of these veins in various genem of mammals have been 
already dealt with in the foregoing piges. From these it will 
api>ear that the veins in question are by no means of nnivei'sal 
tKJCurrence, ami that when they <lo occur they tu’e not always 
connected with the j)recaval vein or veins. In man, for instance, 
these veins are described as entering the left and right venae 
anonyime i’es})ectively. This appeal’s to hold good for tlie Primates 
geneivilly. 

But 1 do not pix)fess in the present communication to have dealt 
at any length with the Primates. Among the Ciiriiivom these 
veins are evidently not common, and when they do (x*cur some- 
times join the precava and sometimes the vena or vena? auonymae. 
In the Mai’supials also the veim interaistales supremse are not 
univeraal, but w’heii they iu*e met witli they seem as a rule to 
join the precaval oi* precavals. These veins are mucli more 
genenil among the Hystriciform Rodents, where indeed, so far 
}i8 my observations go, they ai’e practically universal and join the 
precaval. As a rule, too, in this group the veins are paired and 

* Ainer. Jonrn. Anat. voh ii. 190$, p. 371* t ait. fig. p. $80. 
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each precaval has its own separately deboucliiug intercostals. 
That this is not at all due to the prevalence ainouf? these Rodents 
of two precavals is shown by the same conshincy of the venae 
intercostales suprema' among the Artiodactyle Ungulates. The 
exceptions that 1 have met with to the rule that these veins are 
present on botli sides and open into the single premval are but 
few in number. (Joncerning other groups the facts at my dis^ 
posal are so few that I hesitate to attempt any remarks of a 
general chai'acter. 

(13) (*onclfi8iohs. 

Although the facts detailed in the preceding pages, as well as 
those made known by the records of otliers, might be largely 
added to, enough appears to me t.o be known to })ermit of a few 
general observations upon the azygos vein in the Mammalia. 

(1) With the exception of the Cetacea the azygos is always a. 
well-developed vessel of fair size among the Mammalia, and 
generally to be found fully develo|)ed upon one side of the body 
only, and this the right. Its functions appear never to be taken 
up by’^ the vena c^iva inferior, so that it is never riidimentaiy. 

(2) There is only a. right azygos witli no traces of a left 
except mrely as a liemiazygos not reiichingthe vena (;ava anterior 
— in Carnivora, Lemurs, American Edentetes, and Primates. 

(3) The existence of two azygos v'eins characteiises several 
Marsupials, Rodents, Insectivoin, and most Artiodactvles. In tlie 
two first-named groups the existence of the two veins is avS.sociated 
with the presence of two superior vemc cava*. It is not, liowever, 
every Rodent with two superior cava? which has also two vena* 
azygos. 15ut, as it appears, no Rodent with one superior cava 
only Inis more than one vena azygos. The Aiiiodactyles are 
exceptional in that, while pt>ssessing only a single anterior vena 
cava, there are two azygos veins. But the left azygos generally 
opens into the right auricle with or close to the vena cava posterior. 
Rarely there is also a connection with the single vena cava 
anterior. Where two azygos veins ai’e j)re8ent it is unusual foi* 
them to be equally develojKKl. Either the right oi* the left is 
well developed and the other smaller or much reduced. 

(4) The existence of a left azygos only characjterises a few 
forms belonging to the gi*ouj)H Mai’supials, Rodents, and Artio- 
dactyles. This condition of the azygos is not, like the two which 
have fjeen dealt with, characteristic of any large gi‘oup. 

(5) It is to be remai'ked that, on the whole, the possession of 
two azygos veins is associated with a low position, 

(6) With certain exceptions (e. g. jEpjjpr^mnm rufescem) the 
azygos vein is fairly constant in its characteristics for a given 
species. This is sometimes very markedly the c^e. 

(7) As will be gathered from the devils given, the azygos is 
of some use in the classification of Mammals. Thus Hyram shows 
its Ungulate affinities, and several genera of Hystriciform Rodents 
agree together in the cliaracter of the azygos veins, Ac, 
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(8) Ah a geiieml rule the entrance of the azygos vein or veins 
into the piecaval or prec*avalK is inoie anterior in position in 
Mammals, occupying a lower position in the series than in more* 
specialised types, L e. opjxwite to second rib instead of fifth or 
sixth. This corresponds with ontogenetic shifting Ijac^k of heai't 
and blotwi-vessels. 

(9) Tlie conditions observable in the iiewly-lK)rn young of 
Myopotamm coypu seem to show that the postcardinals may 
persist as sucli at least up to the tim€» of birth, and in some aduit 
Rodents one is also persistent. 

(10) The same sjiecies shows that the azygos of the adult is 
independent - excei)t foi* a very short tiwit at itsoj>ening into the 
pre(;ava -of the postC'ardinal of its side, thus confirming the embiyo- 
logical results of others who have affirmed that only the very 
commencement of the azygos is tr<ice»ible to the pei-sistent post- 
cardinal of its side. 

(11) It is probable that the veins called ‘‘azygos” in a<]ult 
Mammals are not in every wise strictly homologous veins. Where 
there is but one azygos present (p. </. Carnivom) it is prolmble 
that that vein is the true azygos, except in the alKlominal region 
wdiere it is formed by the persistent postcardinal. In auses where 
there are two azygos veins both ma\' be (? certain Marsupials) 
pei'sistent postcardinals, oi* one of the two may l)e a remnant of 
the ])o.stca.i*diTial. the other l>eing a true azygos. 

(12) These and some other facts and conclusions lead to the 
inference that the time azygos vein of Mammals (i, e. that formed 
by an outgrowth of the [lostc’jirdinal) is a structure which lias been 
developed in the Eutheria. 


f). Ideas on the Origin of Flight. 

Bv Dr. Baron Francis Nopcsa. 

[Hect»i\ed February 8, 1907.] 

(Text-figures 74 82.) 

Although much Inus lieen written on tlie origin of fligJit, 
yet till now no I’eally satisfactory explanation for this kind of 
l(X5omotion has been found. This is, so far as 1 can under- 
stand, mainly due to the fact that it has on d prioi^i grounds 
been supposed that all the prineijwil grou|)S of fly ing vertebrates — 
namely, Pterasaurs, Bats, ami Binls —originated in a similar 
manner, without full}' appi*eciating the fundamental fact thMy 
from the mechanical standpohU, patagium and feather are two 
perfectly different organs. 

A patagium is a soft flexible membrane and in consequence 
requires, to he effective, numeimus firm radial suppoi'ts originating 
from the body that has to be carried, whereas for a series of 
semirigid but elastic quills one line of attachment is sufficient. 

In consequence of this difference, a patagium-flyer must always 
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adapt fore and hind limbs and tail to the support of the patagiuui, 
whereas in a. generali.se<l feathered animal only the feather- 
jiupportinf? elements need become affected by violent specialisation. 
The development of the posterior limb in such an animal is but 
little, if at all, affected by the development of flight (foot in Eagle, 
Parrot, Woodpeckei', Nightingjile, (loose, Stork, Ostnch, &c.). 

As to flight itself we have to distinguish, as partijilly already 
pointed out by Iloilo, three distinct stages of evolution : first 
|)ara, chute or passive flighty then flight by flapping the wings or 
Jfight bg force, and lastly soaring or fight by skill, ^ 

As Langley and Lucas pointe<l out in tlieir highly interesting 
papers, the soai’ing birds lack ctinying power (in acxwdance with 
which fact the crista sterni is often comjjaratively feebly 
developetl), while flight by flapping of the wings, as shown by 
the generally soaring Eagle when caiTying prey, enables the 
animal to support a good deal of weight. 

That soaring birds show a sharply pointed wing, while birds 
that fly mainly by flapping display a wing with a more or less 
rounded outline, is wdl known. 

After these ])reliminary, but 1 think essential, observations, 
I shall now |)oint out some cdiamctei>5 of Ptei*osj\urs, flying 
Mammals, Dinosaurs, and Binls that liave not yet l)een bi*ought 
together. 

Pterosaurs. 

Tlie JJioiorphodoa, till now the eaiiiest-tlescribed long-ttiiled 



Himl limb of Dimorphodon 

Pterostlur, shows in its hind limb no sign whatever of cursorial 
locomotion (text-fig. 74). The metatarsals 1-4 are equally developed, 
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but the 5th is somewhat thicker and also much shorter. The 
elongate phalang^ of the 5th toe further prove clearly that no 
mrw3T%al adaptation modified the form of these bones. Very 
much the same type of foot is visible in the equally long-tailed 
Campylog^iathus ; and when we turn to the Rhamj^Corhynchvs of 
the Solenhofen Slate (text-fig. 75), we find not only no cursorial 
modification of the four-toed slender foot but quite decided degene- 
mtion. However, according to Zittel, the number of phalanges in 
the 5th toe is perhaps somewhat greater than in the drawings 
given for Dimorphodon or Campyhgnathua. Since the spur-like 
clawless 6th digit of the foot is very strongly developed in Divaor- 
phodon^ there is, as Owen observed, good reason to believe that a 


Text-fig. 75. 



Hind limbs of Rhamphorhynehus. 


uropatagium was not only present bub even very well developed ; 
whereas we know tliat in Rhamphorhyrichm, in accordance with 
the less developed 5th toe, no uropatagium extended to this part of 
the bcxly. The resemblance of the Ehampharhynckua sternum 
to that of the Bat (Taphozous) likewise has to be noticed. 

That in the Liassic JXnwrphodon the wing-finger is relatively 
shorter than in the Tithonian Shemph^hynehua is a fact so 
obvious as scarcely to demand attenticm. The short-tailed 
Pterosauria of the genus Pterodactylua^ witii comparatively short 
wing-bones, resemble Campylognamua in having four feeble and 
.pBOC. ZooL. Soc. — 1907, No. XV. 15 
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equally Btrong metatarsals which all approximately attain the same 
length, while, in harmony with the lack of a tail, of the 6th toe 
only a rudiment (text-fig. 76) now remains. Among Ohiroptera we 
find that in the tailless forms, notably Pteropua, quite similarly 
the os calcar of the hind leg is less develop^ than in the long- 
tailed species. 


Text-fig. 76. 



(Tlie rudiment of the 6th toe is unfortunately not shown in this drawing.) 

On account of the anterior prolongation of the ilium in 
Pterosaurs, and on account of the gi’eat numl>er of vertebi’ie united 
in the sacrum, it has been frequently assumed that the Pterosaurs 
enjoyed a bipedal locomotion. Both these arguments, however, 
fail to convince me, and this principallyoU' aqcount of Nyctoacmrva^ 
which, although certainly not a bipedal genus, has a still greater 
number of sacral vertebrae, and bemuse in Pieropm there is like- 
wise a pseudosacrum present. Another alignment that can be 
brought forward as annulling the hypothesis just mentioned 
consists in the fact that the Pterosaur pelvis, though showing 
considerable length, has an ilium of an exceedingly low and 
narrow Bat-Uke outline. 

A Pterosaur of whose crawling habits we can be quite sure is, 
as just mentioned, the Upper Cretaceous Nyctodcustyhba^ for, sk 
W illiston pointed out, the acetabulum is placed far back, nearly over 
the edge or the sacrum, so that it was impossible for the knees in this 
animal to meet in the middle, and at times the knees may even 
have been turned more or less backward. When the femora 
were rotated outward and abducted, the tibise might have been 
brought parallel with each other. Exactly similar conditions are 
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to be met with among Bats, whose crawling locomotion is familiar 
to every student. 

The elongation and attenuation of the hind feet in JSFyctodaetylm 
(text>fig. 77) are also characters that demand mention, and a 
similar elongation is again to be met with in the tailless Vampires. 

An interesting feature is the co-ossification of numerous dorsals 
in j!^yctodactyhA8 and the nearly allied Em*opean genus Ornitho- 
cheirm. 

Text-fig. 77. 



Hiiul limb of y^ctotUxct^lu*. 

(Photo^pb of 8i>ecimen in tbe Britisb Museum.) 

A Triassic long-ttiiled Ptero.saurian, Trihelesodon (the detailed 
description of which I inteinl publishing on some other occasion), 
shows much the Siime pix)poi^ion between total length of hind 
and foi’e liml)S as does OaleopitJiecus ; and, although GcdeopUhecm 
piwes to be in no way related to Ohii-optera, still we must suppose 
tliat the whole order Ohiroptera, considering the patagium, passed 
through a Pteromya- and a GakopithecmAilxj& stage in the course of 
its evolution. 

Since, as already jointed out, a patagium i*equires many spear- 
like supports, and since in ai*boreal animals fore and hind limbs 
are to the same extent used for running and leaping, it is evident 
that primarily fore and hind limbs must have become to the same 
extent used for the suppoit of the patagium, which necessarily had 
to take origin at the centxe of gravity between humerus and femur* 

As soon as such a potentially flying animal became actively 



228 BAnaN KOPCSA ON THE [Feb, 19, 

volant, and began to fly by force — ^that is, move its patagium, 
— the sternum must evidently have developed a sternal crest, 
the patagium must have continued to increase its surface, and 
this then would not only produce stretching of the limbs but also 
development of secondaiy suppoi'ts of the pahigium. 

Such secondary supports are, as we shall see, developed at 
different times and in different ways, being pixxluced by special 
development of the olecranon, the carpal bones, and ossifled 
tendons. In the long-tailed Pterosaurs such supports ai'e absent 
in the fore limb ; in the short-tailed Pterosaurs, however, they are 
well developed and are represented by a modified (iarjml which, 
accoiding to Williston, shows {Pterodctctylus — Nyctodactylus) 
progressive evolution. Another modification that each patagium 
produces in the animal’s body is to bring all the radial supports 
to the same level, and this, making the acetabulum and knee 
rotate outwaid and backward, produces subsequently crawling 
locomotion. 

When the last stage of development is attained and aerial 
locomotion accomplished by skill and not by force {Nyctodactyhi'H^ 
Rhawphorhynchus)^ the patagium obviously not only would assume 
a pointed outline and become reduced to a smaller surface, but in 
some cases also the tail would change to a rudder-like organ 
{Rharnphorhy'iichm) oi* become entirely lost, while the attenuated 
feet would in this case assume the functhm of steering {Nycto- 
mums). It is of no small im|K>rtance that of the two highly 
specialised groups of Pterosaurians(Ilhainphorhynchida' and Nycto- 
sjiuridje) the tailless ones should have survived the longer. 

Mammals. 

Very much the same changes as are to be found between 
Trtbelesodon, Dimorphodon^ and RJmmphorhyiichm on the one 
hand, and Pterodaciylm and Nyctodactylus on the other, are also 
to be observed when we come to consider the patagium-flying 
Mammals. A set of good diagrams of flying mammals has i^cently 
been published by II, S. Lull. Petaurv^s and all other animals 
with a small patagium represent the stage where, as in all arboreal 
animals, a very long tail is present. 

Only a plagio{)atagium is present in Petaurus^ a propatagium 
is added in Pt&romys, whilst in Anomahirus even a uropatagium 
is present. As in Pterosaurs, supplementai y patagial supports are 
frequently developed. In Anomalurus and Vsspertilio such a 
support arises from the olecranon, in Ptermnys it is partially 
attached to the pisiforme and jmrtially, though to a less eictent, 
to the 5th metacarpal ; and in embiyos of Chiroptera quite a 
similar structure is met with : a modification recalling the back- 
wardly directed toe of the hind leg in Dimorphodon is produced 
by the development of the calcaneum’s calcar pitnection. As in 
I%erQsaur.s, so also in flying Mammals a very low ilium is present, 
and this not only in C%iroptera but also in Oahopiihecm^ where, 
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even during ontogenetical evolution, a backwai’d rotation of the 
iachium, and in consequence a flattening of the pelvic girdle, is 
to be met with. Pteromya and Arwmdurm, acconling to Dollo, 
have to be termed passive flyers : the first partially active flyer 
seems to be GalsopUJisma^ for, according to Wallace, this animal 
is not only capable of sailing downward, but at the end of its 
downward oblique glide to rise a little upward. 

GaleopithecuB^ however, is a long-tailed, comparatively short- 
armed patagial animal, in which nevertheless the patagium ex- 
tends even to the tips of the digits and to the end of the tail ; 
while when we turn from this to the specialised actively flying 
Chii’optem, we are impressed fii^stly by the elongation of the 
wing, and secondly by the frequent partial or tottil loss of the 
tail. 

Both in Pterosaurs and Bats the main movement during flight 
seems to have been, and still is, dependent on the humeial articu- 
lation. The similarity of the patagial structure in RhampJiO’ 
rhynchus and Bats, as remarked by Zittel, is also to be noted. 
The hairless condition of the patagium in Chiroptem compared 
with GaleopUhecm is likewise a more specialised feature ; while 
Pteropus vulgaris (more 8{>ecialised than any Bat in reganl to the 
caudal region, “ chevauchement <le specialisation”) shows, by 
possessing some hair on the interior surface of the patagial 
membmne, an intemediate stage. 

In Pterosaurs, os also in Pteropus^ the number of sa(»ral8 is 
augmented, and in the latter they even form, by co-ossifying with 
the ischium, a pseuclosacrum. 

llie more or less perfect reduction of tibia and ulna is another 
chaiucter that is noteworthy in all patagium-beoring Mammals. 

i n an analogous manner to the Cretaceous Ornithoclmrus^ also 
in some Bats a rigid thorax is attained, though in this case the 
ribs and not the vertebra* co-ossify. 

Sin<?e we may stifely assume that Bats descended from Mammals 
which possessed a well-develoj>ed neiu-al spine, the reduction of 
this pi*ocess, noticeiible also in the Flying Lizai*d (JJratco volam)^ 
h)is also to 1)6 considered as a sign of specialisation 

The thin an<l dense skull -bones also unite in specialised Bats, 
very much as in Biids and Pterosjiui's ; and as to the brain, 
there exists a great amount of I'esemblance In^tween the cast of 
Tihe brain-cavity in some Eocene Bats, in Jfesperoniis, and in 
Seaphognathifs, 

Only in one point is there a pronounced difierence between the 
Ptei'osaui^ and the Bats, and this is in the transformation of the 
phalanges of the pes and manus. While in the Pterosaui's a reduc- 
tion of the claws takes place in the pes, and they remain present 
in the manus, in Ohiroptera exactly the opposite happens ; but 
this divergence is easily understood when we consider that the 
Ohiix>ptem had, in consequence of adapting four fingers to flight, 
only their hind feet at their dispomtion, for resting and suspend- 
ing on branches, while the Pterosaurs, which developed only one 
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wing-finger, could always suspend themselves by the i^maining 
free digits. Tliis is, perhaps, also the reason why, in both groups, 
ulna and mdius, tibia and fibula have been reduced in a different 
manner. In Birds the same problem has been solved in quite 
another manner (musculus ambiens and peculiarities in the 
structure of the tendon-sheath of muse, fiexor. digit, in the 
phalanges). Text-fig. 78 shows the hind limb of a Bat identified 
by ])r. K. Andersen as HippoMeruB gigas. 


Text-fig. 78. 



Hind limb of Mipposiderus. 


Since all flying animals must needs have <leveloj)ed from tigile 
quick-moving animals, .since all living pitagium-flying animals 
(such as Draco volana, and the other living animals mentioned 
in this paper) are arboreal, leaping, quadrupedal creatines, and 
since, fuidiher, a bipedal cursorial animal, on account of mechanical 
impossibilities, can never develop a patagium — for such an organ 
would in bipedal (i. erect) locomotion only catch the air and so 
prevent running without raising the body, — and since the union 
of foi*e and hind limbs is directly opposed to bipedal mirsorial 
locomotion, we can safely state that all patagium-fiying animals 
oiiginated from quadrupedal, leaping, arboreal forms. 

felts and Pteiosaurs, though they support the wing in different 
ways, still show an analogous direction of evolution — as shown by 
the development of a patagium with all that this implies ; thus we 
may safely state that Bats and Pterosaurs have arisen in similar 
manner from quadrupedal arboreal forms. 
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Dixobaoss. 

In consequence of the quite extraordinary tendency of Dinosaui's 
to specialise every now and then along Avian lines, and in 
consequence of the fact that the most primitive Dinosaurs are 
bipedal in their habits, it is not only probable that all Dinosaurs 
originated from bipedal forms (I only need to quote the numerous 
bipi^al trat^ks in the Red Triassie Sandstone in Connecticut), but 
that they also are very nearly related to the primitive Birds. 

Since Dr. Holland thinks that the Dinosaur likeness to Birds 
is sometimes gimtly exaggerated, I wouhl like to mention some of 
the most characteristic primitive and adaptive Avian featuies of 
Dinosaurian reptiles: basis cranii {Hyp8il(yphodon,C(mpBog'iiathm)^ 
development of beak (Orthopia, beak perhaps developed 
indej)endently in different suborders, caused by latent homoplasy), 
lack of neural spines in cervical vertebwe (Sauropoda), dorsal 
neural spines bifid {Diplodoom)^ saddle-shaped articulating surface 
of sacrals {8trepto8p(mdylti8\ synsacrum (Orthopoda), JUp^fornis- 
like (raudals {Uiplotlocm)^ Avian scapula (Orthopoda, Theropoda), 
co-ossification with the coracoid (all Dinosaurs), manus (Orni* 
thokstes)^ ilium covering hist ribs (Sauropoda), ilium touching 
neural spines (Stegosauridie), ilium showing antitrochanteric 
ridge and donsal plane (Theropoda) ; backward mtation of pubis 
and suljseciuent development of processus pseudopectinealis 
(Orthopoda), femur shorter than tibia (many Dinosaurs) ; 
reduction of fourth trochanter (all Dinosaurs), distal end of 
femur {Streptoapondylus, &c.), development of processus ascendens 
asti^agali (Theropoda), fusion of calcaneum and astragalus with 
tibia {Coinp8ognathu8)\ position of hallux (Tlierajicda) ; pneu- 
maticity or light structure of the whole skeleton (many Dinosaura). 

In a paper on the evolution of Dinosaurs, I pointed out that 
the Therapoda specialise by developing an interpubic ossification, 
by augmenting the number of theii* sttcrals, by changing the 
(diaracter of their vertebwe from biconcave to opisthocadous, by 
lengthening their neural spines in the dorsjil region, and by 
developing a pi’oc. jiscj. astrag. and raducing the number of their 
toes. In more specialiaed Therojxxla the metatarsals become 
always more closely applied, and, lastly, these animals specialise 
by losing the fourth trochanter. Most of these changes are also 
notable among the bipedal Orthopoda, and since this develop- 
ment is inde][)endent of that in the Therapoda, we must consider 
them as homodynamic changes; besides this, in Orthopoda we 
can trace a thickening of the bony matter and the development of 
a processus pseudopectinealis. A functionally analogous osseous 
process is developed in most running biitls after the co-ossification 
of the pelvic elements. 

Since we can be sure that in Dinosaurs all the changes 
mentioned are not due to the giving up of volant habits, but are 
merely signs of cursorial adaptation, we have a clue to under- 
stand some of the changes that occur among the Paheognathoua 
Birds. Besides this we can fix the fact that the Dinosaurs, like 
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many cursorial Mammals, were not only set the problem of 
developing a flexible dorsal veitebral column, which was attained 
by development of convexo-concave intervertebral articulation^ 
but that to this, in consequence of the position of their head, they 
had to add strength in the vertical direction, which could only be 
attained by developing the attachment surfaces for the musculus 
longissimus dorsi on the neural spines and the producing of 
hypapophy sis-like knobs on the cervicals. This, moreover, is the 
first consideration adduced since 1887 that shows us that the 
vertebral column of Iguanodorij though piovided with ossified 
tendons, cannot have been altogether rigid. Text-fig. 79 is in- 
tended to show the highly modifi^ foot of the Cretaceous Dinos4.ur 
Ornithmiimus^ and can be compared with the feet of I>ipu8 and 
AUmtaga (text-fig. 80). 


Text-fig. 79. Text-fig. 80. 



Text-fig. 79. — Hind limb of OmUhomimm. 

80. — Hind limbs of IHptus (left) and Alactaga (right 

Bibds. 

Leaving Dinosaurs and turning to Birds, we observe the follow- 
ing salient points : — 

The first and most primitive Bird we know, Arohasopteryx 
(text-fig. 81), shows not only a perfectly bird-like femur and tibia, 
but ali^ tridactylism, and this is, as demonstrated by Dinosaurs 
and the DipueAXke rodents, a prominent feature of bipedal 
cursorial or saltatorial specialisation, while it never occurs among 
arboreal forms. 

The pelvis of Archaeopteryx, moreover, is essentially that of a Bird, 
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and aB a cdgn of ourt^iial locomotion there is even an indication 
of a prooeBBUB pectinealis. The vertebrse are free, and neural 
spines are present. 

Besides this, ArckcBopUryie diffeie fi*om all Birds by having a 
long laterally feathered tail, that to a certain degree reminds us 
of the peculiarly covered and fiat-looking tails in the mammals 
Acf*obates and Ptiloeerus loid. 


Text-fig. 81. 



Hind limb of Arvlmopter^x. 
(Photog:ruph of the BritiNb Museum tj'pe 8i)ecinien.) 


The ossified tendons which occur in the t»ul of ArcJuBopteryx 
show further that strength of this organ was required just 
as much as in the tail of Dinvorphodon or Rlmmphorhyivohus, 
A long tail, sometimes even with ossified tendons, is quite a mai'ked 
f6atui*e of the Dinosaurian bipedal reptiles, and its loss, as shown 
in Pterosaui's, is generallyin harmony with the better adaptation to 
flying locomotion. 

The rounded contour of the Arctoojp^rysc-wing, together with 
the feebly developed sternum, show us that ArchceopteryXy though 
perhaps not an altogether badly flying creature, can on no account 
have been a soaring bird, but a bird that was yet in the first 
stage of active flight. 

That the soaring Frigate-Birds and Albatrosses have a com- 
paratively weaker sternum than the Qallinaceous Birds has already 
been mentioned ; and 1 therefore need only point to the formation 
of a rigid thorax in flying birds as analogous to the condition in 
Pterosaurians and Bats and in opposition to tibe Batitee», and to 
the fact that the cursorial Palnognathse, contrary to the flying 
P»oo. ZooL. Soc.--~1907, No, XVI. 16 
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Tinamous, pofisessed not only free veHebrae, but even elongate, 
Dinosauriaii-like nexiiul spines in the dorsal region, and this 
because also in this case, for running, stiength had to be united 
with mobility in the dorsal region, whereas for flight, as alimdy 
mentioned, strength and rigidity seem to be the qualities required, 
so that the neural spines become to a certain extent useless. It 
is especially to the curious dorsal and caudal vertebrae of jEpyorms 
that I should like to draw attention. Probably mobility is one 
of the reasons why in the flightless Ueaperoniis saddle-shaped 
vertebiw were <leveloped at a period when Ichthyornia still showed 
biconcave ai-ticulation, although I am quite aware that perhaps 
other explanations will have to be sought for, since also in other 
ways Hesp&i'ornis indicates a more specialised form, and this not 
only by its wing-bones being already reduced, but by exhibiting a 
certain tendency to lose its teeth, since these are no longer placed 
in distinct sockets as in ArchcBopieryx and Ichthyornis^ but in a 
furrow. 

If we, after these preliminaries, now sup{)ose that Birds, Iwafore 
attaining the ArchfPopteryx-^tsAe^ originated from (quadrupedal 
arlx)real animals and only after having learnt to fly bec’-ame bi- 
pedal, it is difficult to understand why they in general show Dino- 
sauiian affinities, why they did not use both hind and fore limbs 
to the same extent for flight a« they would have done for arboreal 
locomotion, why the bones of the j)ectoral region and of the Avings 
show more primitive traces than the hind pai-ts of the Inxly, and 
why they did not, like all other quadrupedal flying animals, 
develop a patagium ; whereas, if we consider that in ArchmoptUryx 
the anterior extremities, though l)earing the most impoi'ttint 
ectodermal pinions, are less modifled than the jK)8terioi- extiemities, 
which are already perfectly bird-like, and if we then sup{x>se that 
Birds originated fi*om bijxjdal Dinosaur-like Reptiles, it is easy to 
understand what induced the Birds to attain an Archaeopteryx • 
like stage of evolution, for at first a certain amount of bipedal, 
and only afterwards a volant, modification would be re(piii-ed. 

While we can safely state that a bipedal animal never could or 
did develop a patagium without giviiag up bipedalism, this cannot 
be said of feather-bearing forms, for we may (quite well suppose 
that %ird8 originated from hipedcd loug’-tailed cursorial reptiles 
which during rmming oared ahyng in the air hy flapping their 
free a^iierior extremities. If Dinosaims had bird-like pulmonaiy 
appendages, as indicated by the pneumaticity of the skeleton, such 
movement would only have been of advantage for the respimtory 
organs (the pneumatic fommen o<3curring sometimes in Moa-bones 
would therefore be an atavistic feature, and the loss of pneumaticity 
would be a parallel to the same change in the Dinosaurian sub- 
class). At this point the pulmonary appendages of Chameleons 
have also to be taken into cjonsideration. A double running and 
flapping action would — somewhat in accordance with Pycraft's 
views on this subject — subsequently easily lead to an enlargement 
of the posterior marginal acSales of the antibrachium, and at the 
same time produce a certain amount of bipedal specialisation. 

By gradually increasing in size, the enlarged but perhaps still 
homy hypothetical scales of the antibrachial margin would 
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in time enable the yet carnivorous and cursorial ancestor of 
Birds to take long strides or leaps, much in the manner of a 
domesticated Goose or of a Stork when starting, and ultimately 
<levelop to actual feathers ; this epidermic cover would also raise 
the temperature of the body, and thus help to increase the 
mental and bodily activity of these rapacious forms. The 
possibility of such a development of flight is clearly shown b}^ 
the somewhat analogous, but still moie maiwellous and nearly 
paiadoxical, yet not unfrequent, development of Flying-Fishes. 
The marginal scales being originally the principal wing-element 
in such a hypothetical form, these parts could attain quite a 
considerable size without essentially alteiing the underlying bones 
of tlie arm, a fusion of the carpal phalanges being only then 
necessary, when in flight rigidity of this region became requisite. 
Besides this, the continued use of the anterior flapping limbs as 

Text-fig. 82. 



Hypotheticttl reconstruction of a running “ Pro- Avis.” 

grasping-organs would also account for the feeble 8j)ecialisation of 
the <ligits in the 0riiitholeste9-\\\L& manus of Archt^opieryx, and 
for the preservation of the claws in the Ostrich and Opisthocomus^ 
where, according to Pycraft, the tempomry delay in the growth of 
the distal pinions has been developed simply not to prevent the 
claws from performing their still not unimportant function. An 
eftbrt to condense these hypothetical changes into a drawing is 
given ill text-fig. 82, which might in consequent allusion to 
Pycraft’s analogous reconstruction be called a “ Pro- A vis.” 

"The facts that even from the Eocene formation in most parts 
of the world numerous big Ratites are known, which can only 
have originated from badly-flying ground-birds, whereas in more 
modem times the llatites aro apparently vanishing from the 
earth’s surface, likewise find quite an easy explanation in the 
hypothesis that in the Mesozoic times badly-flying ground-birds, 
and not tree-birds, were the prevailing forms. The individual 
or ontogenetical development of eveiw cursorial Carinate (for 
example, every gallinaceous bird) would thus show us the exact 
manner in which flight has been acquirod. * The tme phylogenetic 
value the surviving PakeognathaB,” with their body-temperature 
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decidedly lower than in other birds on the one hand (Sutherland), 
a.nd their reduced brachiosternal muscles on the other (Flirbringer), 
can likewise be apprecuated only if we consider them as forms 
that specialised at a very early stage of Avian evolution. 

It is to he remarked that among the terrestrial birds which 
according to this hypothesis would seem to have preserved their 
original mode of living and manner of breeding, the nest-building 
faculty is less developed than in those birds which, to avoid 
the dangers of ground-life, migiated* up into the trees and had 
then to shelter their eggs and young ones from the new chance 
of falling to the ground. That ground-life involves for a bird 
more dangers than life on a tree, I think, is shown by the fact 
that the true gi'ound-birds usually are protectively coloured, while 
in the latter, even among Gallinaceous Birds, bright — one might 
nearly say artistic — sexual characters are frequently developed. 

The supposition, tliat Bii'ds once possessed a ])atagiuiii and only 
afterwards developed feathers, I consider as devoid of foundation, 
for apart from the imj)ossibility of a marginal feather being 
effective, when only attached to a flexible membiune, it is loss 
and not development of hair and scales (= epidermal coverings) 
that takes place in the Chiropterygian and Pterosaurian patagium. 
Besides, 1 do not see any reason why a useful patagium, once 
develoi)ed, should «uddenly have stopped growing. 

The long tail in Archctopte7*yx can in no way be invoked in 
hivoui’ of a piimitive arboreal stage of Birds, for a long tail not 
only.chai'acterises arboreal but also bipedal cursorial and saltatoiial 
forms. Thus we cannot find a single chanmter in Arclmopieryx that 
would absohitely prove arlx)real specialisation, while the develop- 
ment of the cannon-bone alone is sufficient to show with cei'tainty 
that some of the direct ancestors of Archaeopteryx had cui’sorial 
habits. 

Conclusion. 

From a consideration of the whole of the above remarks, we 
(ian, 1 believe, formulate the following statement : — 

While Pterosaurs and Bats originated independe^itly from 
/{uadrupedcd arboreal forms in which both anterio^^ ami p/osierior 
extremities, in comeqnence of the development of a patagium, 
became primarily equally med for flight and in consequence equally 
tmflt for locomotion mi the ground. Birds originated from Inpedal 
Dinosaurdike running forms in which the anterior extremities, on 
account of flapping movements, gradually turned to wings without 
thereby affecting terrestrial locomotion. This is also the reason why 
Birds became dominant over all the rest of their aerial rivals. 

In conclusion, I take pleasure in thanking once more all the 
gentlemen that helped me to compile this paper, notably Dr, K. 
Andersen, Mr. G. A. Boulanger, Dr, Forsyth Major, Mr. W. P. 
Pycraft, and Dr. A. B. Woodwarf, at the British Museum of 
-Natural History. 


?. Z. S. 1906, pp. 769-1052 were pabliehed on April llth, 1907. 
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Mai-ch 5, 1907. 

Frederick Gildeit, Escj., Vice-President, 

The Hon. Wnlter Rothschild, M.P., F.Z.S., exhibited a mounted 
specimen of a Gorilla, GoriUu gorilla diehli. 


The following paj)ei‘s were read ; — 

1. Descriptions of a new Species and two new Subspecies of 
Antelopes and a new Sheep. By the Hon. Walter 
UOTHSCHILI), M.P., Ph.D., F.Z.S. 

rRec‘ei\etl March 3, li>07.] 

RhAPHICEROS IIORSTOCKI KATALEN8IS, subsp. n. 

Diflers from IL horstocki in its much darker colour. The white 
patches on tlie throat and round the eyes much snifilier and the 
white on the belly less exten(h*d. The whole of the lest of Isnly, 
hea<h and limbs dark viimc^Hms rufous instead of orange rufous. 

Hah, Neighbourhood of l)rjikens))erg, Natal. 

CeRVICAPRA ARUNDIKETTM OCCTDKXTALIS, Subsp. 11. 

Diffei's from C. arundinemn. in the paler, more greyish rufous 
of head and neck and the pale rusty-gi’ey of limbs, tail, and body. 
The horns also seem straighter and thicker as a rule. 

Hah, Neighbourhood of Fort Jameson, Northern Rhodesia, and 
Bangweolo Flats. 

' Conus ROBERTSI, sp. 11. 

1 am treating this as a species because it occurs in the same 
territory as true C, hchwe au<l C, smithemanni^ otherwise it has 
many cliai’actei’s intermediate betw^een these two species. Nor 
do I consider it likely that it is a hybntl, for it has been shot by 
seveml s|X)i'tsmeii, and not alw’ays in the same loailities. 

Horns stouter and the rings broader and closer together than 
in C, lechm^ smooth tip shoiter. Head, hiud-neck, body, and 
upper part of fore-neck bright orange-rufous, back an<\ flanks 
darker and redder than in C, Uchice, Cheeks, throat, and sides 
of neck have the rufous strongly mixed with black hairs, thus 
^mewhat approaching CK mnithemannu Lower fore-neck whitish, 
with two large black patches on each side, which join simikr 
jiatches on the fron^ of the shoulders. Outside of ears rufous 
buff, inner side white. 

Hob, Northern Rhodesia. (T^pe, collected by Mr. Roberts.) 
Piioc. ZOOL. Soe.--I907, No. XVIL 1 7 
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OVIS COWANl, sp. n. 

This Sheep is nearest to O. stonei^ but differs in being entirely 
deep black, with the exception of a white rump-patch and a grey 
face. The rump-patch is considerably smaller than in 0. stonei. 
The three-year old ram of 0. stonei is occasionally much dfirker 
than a specimen of that species in my poasession, but is always 
of a rusty or brownish blaclf, and has the very large white rump- 
jiatch. 

The type specimen of 0. cowani was entii*e, but the skin had 
only been dried and not dressed, and when relaxed tlie wdiole of 
the hair came off. and only the heswl and neck could be saved. 

The type, shot by an Indian out of a large flcx;k, was sent 
me by Mr. C. (1. Cowan, of Kamloops, and was obtained in the 
mountain -chain nc‘ar Mount Logan in British Columbia. 

Types of all these four S])ecies and subspecies are in the Tring 
Museum. 


2. On Elej)hiint Itcunains from Crete, with Description of 
JiHephaa cretiafu, sj). n. By Dohotuka M. A. Bate.* 

[ R(H*inved February h I9e7.j 
(Plates XII. ct XllJ.t, and Tt'xt-figure 83.) 

! air oducti on. 

Perhaps the most inipoibint and intcuvsting of the rc'sults of 
the author’s visit to Crete in 1904 was the discovery, in two 
hitherto unexplored ca\ e‘-deposits, of the remains of Elephant/S of 
different sizes, more jMirticularly as the occurrence of one of these, 
of pigmy proportions, appeal s not to have been previously known. 

Although prior to 1904 no large (juantity of specimens seems 
to have been obtJiined, yet the existence of ossifen)Us deposits 
in this island has been known for a considerable time, as the 
following records testif} \ The earliest would seem to be that of 
Pococke, who described a bone-cave in the Khania Akrotiri in a 
volume published in the middle of the eighteenth century J. 
Nearly a hundred years after this, a reference occurs relating to 
fossilised human remains fouml, together with marine forms, neai* 
Khania by Fabre(|uette §, who was at one tinu* Consul at Malta. 
Liiter, remains of a Hippopotamus, whicdi piobably came from 
the upland basin of Lassethe, were obtiimni by more than one 
tiuveller ||, and have since been referreil toby a number of w'riters. 
Two ossiferous caves wei’e discovered in the west of the island by 

* Communicated by Hbney Woodwaed, LL.D., F.R.S., V.F.Z.8., F.G.S. 

t For explanation of the Plates, see p. 260. 

i Kichard V'ococke, ‘A Description of the East’ (London, 1746), vol. ii. p. 204. 

S C. K. Acad. 8ci. (Paris), iv. 1837, p. 182; also »6i(f.,viii. 1839, p. 178. 

II 8ee Admiral Spratt, * Travels and Researches in Crete ' (Jjondon, 1866), vol. ii. 
pp. 386-7 ; also Raulin, ‘ Deacnptiou Physique de Pile de Cr&te ’ (Paris, 1869), vol. i. 
p. 166, and vol. ii. p. 616. 
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A<lrairal Spratt botli of which have since been visited by the 
present writer t. 

Signor Simonelli, whose geological researches in Crete were 
carried on in 1893, was seemingly the first to obtain Elephant 
remains, which he procured from caves near Retymno, which is 
situated on the north coast and lies V)etween Khania and Candia. 
In a paper published in 1894 + he identifies the specimens, which 
included a perfect mandibular ramus, as those of EUpImn priscm 
( = A\ (mtiquiis^)^ though no detailed clescriptions or figures are 
given, and I have l>een able to find no other published reference 
to them. 

Unfortunately the collection of teeth and limb-bones which 
foi'ins the subject of the present jrapei' consists of a siimll amount 
of inat(‘rial only, many of the specimens being but imperfectly 
preserved. Notwithstanding this they fall naturally into two 
groups reiu’csenting animals of diftereiit sizes, the smaller of 
which agree\s in this respect with K. 'nieiitetisis, wdiilst a number 
of limb- bones indicate an Elephant su])erior in dinmnsions to the 
avei’jige Indian species (A\ maximns) of the present day, but not 
equalling the gigantic propoi*tions at times attiiined by A. rneri- 
dioHcdiH and E. antifjam, though, a.s will be shown later, it is to 
this hist that they must evidently be referred. Thus at first sight 
it seemed probalde that the collection included remains of both a 
<l\varfed race and the parent form from which it had sprung. 
However, before rtmiarking on the relationships suggested by a 
study of tin* specimens obtained, it will perhaps be more con- 
venient first to briefly d(»seribe them, commeTicing with those by 
wduch the* })igmy form is represented. 


I. ELf:pnAS ( RETicrs, sp. n. 

'rhe remains of the smallest of the Crt^tan Ele[»hants wen^ all 
4 »btjiined from a much damaged ami we^ithered cave-desposit in the 
limestone cliffs near (Jaj)e. Maleka in the west of the island, which 
has already been descriU^l ' , and where only some teeth and 
limb-bones of small rodents were found besides those under dis- 
cussion. These latter include nine imperfect molars and a few 
fragments, among wdiich are a portion of an incisoi* and the 
doi*sal half of a vertebra. As this small race differs fi-om those 
of other Mediterranean islands, and it<s minute proportions being 
seemingly the i-esult of .sjx^cialisation due to isolation in Crete, it 
is suggested that it may be known by the alK)ve specific name 
denoting its island habitat. 

Incisors, — Of the milk-iucisoi’s no speciinen was procured, 
wliile, as alreatly remarked, only a fnigment of the proximal end 
of a permanent tusk (M. V)37r>) was obtained. Fiom the limited 

* Op. eit. vol. ii. pp. 194r-6. 

t Cieol. MaK* n. s. dec. v . vol. ii. (1906) pp. 19‘i-6. 

I Atti R. Accad. Liiujoi, 6* ser. Rend»«>»ti vol. iii. 1^94 Sem. 2, pp. 265, 268 ; 
hIko ‘Candia’ (Parma, 3897), pp. 171-2. 

§ Cat. Fo8x. Mamm. Rrit. Mas. part iv. (London, 1886) p. 122. 

II Geol. Mag. n. s. deo.v. vol. ii. (3905) p. 195. 
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extent of the pulp-cavity, it i& believed to have belonged to a nearly 
adult individual and indicates a tooth of small size, though its. 
condition is too inipeifeot to admit of any measurements being 
given other than its approximate diameter, which is 46 mm. 

Upj}€r Molars . — Only two of the nine molars are considered to 
belong to the upper series; the smaller of ‘these (M. 9376), w Jirst 
true molar., is split longitudinally almost in half, but suffi<‘ient 
remains to show the general character of the tooth. It consists 
of seven plates, though it is possible that an additional small 
anterior ridge was originally present. Its aiitem-posterior lei^gth 
is 54 inm. and height about .32 mm., although the fangs extended 
for a slioi-t distance further, bringing the total measmement uj> 
to 41 mm. Com])aratively speaking, the height of this tootli is 
slightly greater than in most of the other specimens I’eferred to 
K, aeticus ; this is an argument in fa vour of its being a first true 
molar rather than the last of the milk-series, which, from its size 
alone, it might perhajis have been thought to represent. The 
enamel bands are not very thick and in several of the ridges are 
somewhat broken up into “ rings”; at the sjtme time, tlie cement- 
areas are broad, a character genendly found in conjunction uith 
more massive enamel. Jn section this tooth shows that the cenu nt- 
areas maintain an almost uniform wi<lth for nearly th(» whole of 
theii* extent. This feature is probably not infrecjuent in tlu^ 
molars of this species, as suggestively exemplified by sonu^ of the 
extensively worn specimens describeil below. 

The Cretan specimen is sui>erior in untero postorioi* length to an 
example of the corresponding tooth of Cypriotes (M. 8602)*, 
though this latter exceeds it in the height of its crown, which 
is 53*5 mm. ; this difierence in the projx>rtions is e\'en more 
marked in a molai* of E, meliteusis (44252) t*. 

The second specimen (M. 9377, PI. XIII. fig. 2), believed to 
belong to the U 2 )per series, is of larger i)ro}M)itions than the last, 
and is much worn and .somewhat damaged ; it probably represents 
the pemiltiniate true molar. It is difiicult t(» say of how many plates 
it originally consisted, but it can be seen that there were at leinst 
eight, ull of wliicli were in use, tin* front ones being worn down 
almost to their common base, while a |M)rtion of the antei ior ridge 
is broken off. Partly owing to its advanced sbite of wear, the 
crown is very wide, being 37 in m. across, while its antero-posterior 
length is 77 mm. and its height 37 mm., though this wT>uld 
of course have been gieatei* wdien the tooth was still but slightly 
abmded. In spite of the comlition of this niolai* the cement-areas 
are still broad, e(pialling or even exceeding in size the plates of 
dentine; the enamel biinds are thick and in a few instances 
somewdiat wavy in outline. 

Although apparently considerably sufierior in height of crown, 
this tooth in E. cypyrioies is otherwise decidedly smaller than the 
above, the dimensions of a much less worn example (M. 8601) 

♦ Figured, Phil. Ti*an^. vol, 197 b (1904), p, 951, pi. 21, figs. 4, 4a. 

t Trans. Zool. Soe. vol. ix. p. 20, pi. 2. figs. 9, 9 a. 
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being approximate antero-posterior length 72 inm., greatest 
width of crown 28 mm., and total height 65 mm. Compared 
with the specimen (49267)^ identifietl by Falconer as M. 1 of 
K. this last is somewhat nanower in the crown, which 

is 33 mm. across, though this may be partly accounted for by the 
<Ufterence in age, and it is likely that the two would originally 
have closely agreed in this res 2 >ect. On the other hand, in height 
the molar from Malta greatly exceeds the one from Crete, being 
very higli in relation to its width, as already noted by Falconer ; 
further, the cement-areas in the Cretan fossil are distinctly 
broader. 

Lower Molars, Of the seven molars obtaiyied not one can l>e 
referreil to a 2 >f>«ition among the milk-teeth, while, owing to 
im]>erfe(‘t pi eservation, it is impossible in one or two cases to make 
certain of the j^laco originally f)ccupied in the permanent series. 
The lirst ti*ne molar a ppears not to be represented. Two si)ecimens, 
both belonging to tlie light side of the mandible, are believed 
to be second true molars. One (M. 9378 a) has been considembly 
weathered and is much worn, all excej^t the last of the jilates 
having been in use : the number of these w.is at lenst nine. The 
<*ement-areas are broa<l and the enamel bands thick and smooth, 
while in two, if not three, of them there is a median Iwp, 
though this is unaccomjianied by a mesial exjjansion of the plates 
of dentine. 

The other tcMith (M. 9.378, PI. XI JT. figs. 1, 1 a), regarded as a 
second true molar, is also extensively worn, the iKuiultimate ridge 
being already slightly almuled ; although it is broken ofi* anteriorly 
seven plates remain as w’(dl as a joi-tion of an eighth. The wddth 
of the seventh jdate (tnamting from the imr) is 37 mm., while the 
height of the preantejienultimate one is only 33 mm. ; the enamel 
is ma.ssive and in the four posterior usetl jdates is somewdiat 
irregular, while the cement sejiamting the anterior ridges is con- 
siderably excavated. A (’ompariscni shows this Cretan S 2 »ecimen 
to Ihj broa.<ler ami miudi lower in the crown than a (xuTesjionding, 
though less worn, tooth of H. cf/priotes (M. 8588) t. 

Judging from their size it is pi*obable that two other lower time 
molars, \ovy imperfectly pre.served, also represent tlie second of 
the jiermanent series. One of these (M, 9382) is situated in the 
j)o.sterior half of a left mandibular minus; it jumbably consisted 
of eight or nine plates and, like most of the teeth obtained of 

cretictfSj is low-ci’owned and has thick enamel Imnds and wide 
cement-iU'eas. The other example (M . 9380) is a jxwtion of a much 
damaged right molar ; the worn surfaces of two ridges remain and 
seem in no way to ditfer from those of the sjiecimens already 
described. 

The last low^er molar (M. 3) is represented by thi'ee specimens, 
none of which is in an mlvanced stage of wear. Two of these, 

* Fukoner, Pal. Mem. vol. ii. pi. 11. %«• % 2 a, p.294: Also identified by Ba«k as 
M. 1 ? of E.Jaloon^ri, Trans. 55ool, Soc. vol. vi. part v. pi. 53. figs, 0, 9a, 

t Pbil, Tmns. vol. 197^ (1904), p. 366, pi, 21. figs. 3, 3a. 



242 


MISS B. M. A. BATE ON 


[Mar, 5, 


damaged anteriorly, are each situated in a portion of a ramus ; 
and belonging, as they do, to opposite sides of the mandible as well 
as being in a similar stage of wear, it is thought that they may 
have been owned by a single individual. On the left side 
(M. 9383 a, PL XI 1. fig. 1), in addition to the last molar, the 
three posterior plates of M. 2 are also present. In M. 3 eleven 
plates can be counted, but a considerable part of the j)Osterior 
poi*tion of the tooth is wanting. The fifth plate is slightly abmded, 
and it is noticeable in both this and the companion specimen that 
the enveloping cement on the grinding-surface of the crown is 
somewhat scanty, with the resiilt that all the enamel soon becomes- 
exposed, even while the anterior portion of the tooth may still be 
but little worn. The second example (M. 9383 ft) pi’esents very 
similar characteristics ; the presence of eleven plates can be deter- 
mined, but damage anteriorly and concealment of the tooth behind 
by Tihe bone and matrix make it imiK)8sible to ascerbiin the original 
total. 

The one other last true molar (M. 9381, PL XJI. fig. 3), an 
isolated tooth of the left side, is almost j)erfectly proservtfi except 
for the loss of the greatei* parf of the first and a portion of the 
second plate. It is considerably curved, this l)eing accentuated by 
the angle at wdiich the hinder plates lie. The immber of ridges is 
thirteen, six of which show signs of more or less wear, and there 
api)ears to be no evidence of the former presence of any additional 
ones. The sloping, instead of upright, position of the last plate 
is a further indication that this molai* must l>e considered an 
example of the last of the permanent series. The antero-[)ostei’ior 
length of the tooth (not along the curve) is about 122 mm., or 
139 mm. if continued to the heel of its l>ase ; the greatest height, 
which occurs at the sixth plate, is 53 mm., while the width of the 
abraded surface of the tliird ridge is 35 mm. The cement-areas 
are of medium width and the enamel bands thick and uncnmped, 
though somewhat irregular and <lisconuected in the less-worn 
plates. 

It is interesting to contrast this with two cori*esponding teeth 
of E, cyjyrioies in the British Museum Collection all three being 
of the left side and in practically a similar stage of use. The 
Cretan fossil is the more massive and superior in width and 
antero-posterior length, the persistence of the annulation of the 
enamel bands is also more strongly nuvrked. On the other hand, 
it has a lower crown (53 mm.), both iictually and as compared 
with its bulk, than the Cypriote specimens, this being 59 mm. 
in the isolated tooth (M. 8591), while in the other (M. 8589), 
although the ramus prevents a measurement of the greatest 
height being obtained, that of the seventh plate is 63 mm. 
The most satisfactorily identified last molar of B. nielUensis in the 
British Museum CoU^ion for cjomparison with the above-noticed 
tooth from Crete, is a specimen situated in a right mandibular 

• M. 86S0, Phil. Tran». \ol. 197 b (1904), p. 365, text-figs. 2 A 3 ; and M. 8691, 
ibid. p. 356, pi. 22. figs. 0, 6 a. 
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mmm (M. 44294), already described and figured by Dr. Leith 
Adams*. It is evident that in antero - posterior length it 
slightly exceeds the Cretan example and consists of seveial more 
plates, these being in much closer proximity owing to the narrow- 
ness of the cement-areas and the less massive enamel bands. 
Considering the size of the ramus this tooth must be much the 
higher of the two, while in breadth of crown the molar from Crete 
is superior. 

The one other dental specimen obtained (M. 9379, PI, XII. 
fig. 2) consists of only tliree unworn plates ; the anterior siirfatje 
of the foremost of these is strongly but simply grooved, its greatest 
width is 35 mm. and its height 50 mm. 

The only bone procured from the deposit near Cape Maleka is 
the dorsal half of a vertebra embedded in the matrix attached to 
the mandibular ramus containing a last true molar (M. 9383). 

From this brief account of the remains procured of JK. creticna^ 
it will be seen that this pigmy Elephant must have been of slightly 
lai'ger proportions than E, cypinotea and approached in size more 
closely to E. melitenais ; that is to say, it would have attained fis 
a maximum a height of five feet t. AH the molars obtained differ 
from those of the two last-nameii dwai*f species in being mucii 
lower in the crown ; this is jierhaps the most noticeable feature of 
the series. At the same time the teeth are wide, the cement-areas 
broad, and the enamel simple, though at times broken up into a 
number of i-ings. 8o far as cjin be ascertained from the scanty 
amount of material the ridge-formula must have been low. 

Except with regard to the immense difterence in size the 
characteristics of the molars described above, more especially in 
the lowness of the crowns +, appear to resemble more closely those 
of E, meridionalis than of any other of the larger Elephants of 
the Me<literi*aiiean Region. 

II. Elepiias antiques Falconer. 

As previously mentioned, remains of this Elephant § had alirndy 
been obtained from caves close to Retymno. The teeth and bones 
noted below, and l>elieve<l to l)elong to this species, were all pi*o- 
cured fi'om a much damage<l and fragmentary cave-deposit, one 
of several found close together in the cliffs bordering the south 
of Kharoumes Bay in the Eparkhia of Sitseal,'. Although evi- 
dently but a remnant of a formerly larger deposit, it was possible 

♦ Trans. Zool. Soc. vol. ix. p. 30, pi. 6. figs. 1, 1 a. 

t Ijeitb Adams, Trans. Zool. 8oc. vol. ix. pp. 108, U6. 

I This characteristic of the molars of E. mgridionalis was constantly noted by 
Falconer, see Pal. Mem. (London, 1868), vol. ii. ^p. 128, 134, 138, Ac. 

§ Signor Simonelli does not give the author or nis E, but it may he sup- 

posed that this name is employed for the tfaick-rid(^ variety of JS?. awtiquui 
(Falconer's E»priacu$, Oat. Foss. Momm. firit. Mus. part iv. p. 1^), since the mune 
J?. priaeu 0 of Uoldfuss appeal's to have been applied to molars almost indistinguish- 
able from those of E, afrimnwt (see Pomef, Boll. Soc, G4ol. France, tome vii. 

1878 , p. 61 ). 

II Geol. Mag. n. s. dec. v, vol. ii. (1905), footnote 8, p. 199. 
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to trace the presence of Elephant bones for a depth of several feet. 
Some few remains of ruminants, similar to those found in other 
paits of the island, also occurred here, but were only observed 
close to the uppermost of the bones of the Proboscidian, which 
probably became extinct long before these smaller mammals. 

It has already been mentioned elsewhei'o * that in anothei* cave- 
deposit, on the saine level — that is to say, not many feet above 
the sea, and only a few ytirds distant from tlie one under dis- 
cussion, — were found a nuinl)er of land -shells, //f’Z/.r lidlita For., a 
species seemingly not previously iworded in a fossil state t, these 
being preserv ed in the liard red breccia so common in cave-deposits. 
Tlie presence of these sliells points conclusiv^ely to the deposition 
of the mammal iaji remains under land-conditions, though it now 
appears just possible that these deposits were sul)se(j[uently at all 
events partially siibmej*ged, wdiich may help to account for their 
fragmentary condition. The occurrence of this nu>vement is 
suggested by the discovery, in some sand adhei-ing to a femur of 
K. aniiqum^ of a large number of foraminifera, and other marine 
foi'ins, an account ami list of wdiich liave been published by the 
Ilev. R. Aslungton Bullen t- Ti‘a-ces of a formin’ submergence are 
moi*e noticeable in the west of the island, es})ecially at Hphinari 
and the Kutri and Haghios Basilis caves ; it was also unexpected 
in the east, where the coastal movement is supposed to have been 
for long past in an opposite direction to that in tlu^ w’est §. 

E.antiquns is represented by a number of limb-bones, including 
several perfectly preserv^ed foot-bones, and a single viglit man- 
dibular ramus (M. 9»*184) con talniiigtw’o somewhat damaged molars. 
Both from its size and from the fact of its liaving been found 
situated just above the limb-bones, it was at first sight thought 
that this last imlicated the former occurrence in Crete of a small 
race of Elephant intermediate in size l)etween the }>igmy E, creMcm 
and the very large species indicated by the remains noticed below. 
However, a further study of the material has caused the conclusion 
to be reached that it is a {x>itio!i of tlie niandibulai* ramus of an 
immature specimen of E, antiqims. and that the teeth must be the 
oen ultimate and ultimate milk-molars, or perhaps the last of the 
milk and first of the j>ermanent series. The gen(*ral appearance 
and charactei*s of tliese molars support this view- of their identity, 
wdiich is fui’ther strengthened by the fact of the large limb-bones 
occurring in the same deposit, and also that has already 

been recorded from anotlier district of tlie island. 

Lower Molars, — As already remarked, the tw’o lower molars 
obtained, and believed to be those of E, antiquus^ are situated in 
a poition of the light mandibular lumus sliown in text-fig. 83 
and PI. XIII. fig. 3 : neither of these teeth is quite complete. 

* Geol. Mac. n. s. dec. v. vol. ii. 1906, footnote 2, p. 199 ; and liev. R. Ashiugtou 
Bullen, Proc. Malacol. Soc. vol. vi., Bent. 1906, p. 307, 
i Ihid, 

Geol. Mag, n. s, dec. v. vol. iii. pp. 363-358, pis. 18 & 19. 

§ For references to this, see Geol. Mag. n. s. dec. v. vol. ii. (1906), footnotes 2 & 3, 
p. 197. 
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The whole specimen is about 263 mm. (nearly lOJ inches) in 
length ; the ramus is robust, the gi'eatest thickness in the portion 
pi*eseiTefl being 112 mm., and its depth, measured in front of the 
first molar, is about 126 mm. Its anterior border is very abrupt 
owing to the advanced shite of weai* and consequent forward 
position of the anterior of the two teeth, 

Unfoi'tunately neitlier of these molars retains its full com- 
plement of plates, which makes it impossible to determine with 
absolute certainty their exact ))osition in the series, for, as may be 
seen by the sjmcimens in the British Museum Collection, and has 
been pointed out by Dr. Leith Adams*, the milk-teeth of this 
species varied in size to a very great extent. However, it seems 
certain that the specimens in question represent either the two 
last milk-molars or the jKisterior of these and the first true molar. 


Text-fig. 83. 



ihglit inaudibular raniUH of JfUlcphas antiquus (?) bearing two lower molars, 
i nat. 


The actual height of the foremost tooth (PI. XIII. fig. 3 and 
text-fig. 83) is not shown, owing to the enveloping ramus ; it 
<*()usists of eight plates, but is extensively worn and pi*ojects 
considerably beyond the edge of the alveolus, so it is likely that 
tliere may have been one, perhaps two, additional plates originally, 
l^he present length of the crown, measuring along the median 
line of the plates, is 92 min., and its greatest wddth, which occurs 
at the sixth of the plates present, is 47 mm., its height above the 
r.iinus at the same placje is 30 mm. The cement- ai’eas are not so 
wide as those of the following molar, but this is probably due to 
difterence in wear ; in neither is there any mesial expansion of the 
plates. The enamel bands are fifither thin and “ wavy ” in outline, 
in both these respects differing from the specimens from Cap© 
Maleka, 

The second of the two teeth also shows eight plates, though it 
^ Mon* Brit. Fossil Elephants, Pal. 8oc. London, 1877. 
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is evident that one or more may be wanting posteriorly. Only the 
anterior five are worn, and the enamel is seen to be less irregular 
than in tlie preceding molar, considerable digitation of the plates 
is observable, while the cement-areas are of considerable width* * * § 
This molar is remarkable for its very great height, being 103 mm., 
while the greatest width of the crown at the second plate is only 
43 mm. It will be remembered that this was given by Falconer* 
as one of the distinguishing chamcteristics of the molavs of 
E. antiqum : — “ Great height of the plates. The height is more 
than double the width of the crovui.” This is in striking contrast 
to the proportions of the teeth of E. creticits, in some examples of 
which the height of the crown is exceeded by its width. Particu- 
larly ill the rather thin and very wavy outline of the enamel bands, 
these specimens from the Kharoumes deposit resemble a number 
of those of E. mnaidriensis figured by Dr. Leith Adams t, who 
also called attention to the resemblance between the molai*8 of this 
Maltese species and those of E, antiqmis +. 

Limh-hmies . — The sjrecific or peculiar chaiacters of the limb 
bones of E, antiquus do not appear to l)e well known, partly no 
doubt owing to the difficulty of distinguishing them in cases where 
the remains of more than one species of similar size occur in a 
single deposit, so that it is evidently chii‘fly by inference that the 
fragmentary collection of bones uiuler discussion must be deter- 
mined ius those of this species. However, it will have to be 
acknowledged that this contention is a strong one when we con- 
sider the identity of the teeth found in the same deposit, and the 
discovery of the cave near Retymno from which were obtained 
similar, though more complete, remains. At least two individuals 
are represented amongst the limb-l)ones, which number about 
twenty and are almost all imperfect, with the exception of a few 
foot-bones ; and in many cases the aiticular surfaces are damaged 
or missing, which makes it difficult to discern any features other 
than that of size. Nearly every specimen was covered with a thin 
red stalagmitic encrustation. 

The only portion of the aphml column pi*ocured is a portion of 
the neural arch of a dorsal veitebra (M. 1)388). The collection 
contains two uln(^ (M. 9385), though only the proximal portion of 
each is preserved. One f)f these, which is unfoi’tunately much 
crushed, is of the right side ami apparently that of an adult. It 
seems to agree in size and general appearance with a corresponding 
bone of E. antiqum in the British Museum Collection (45203) §. 
A fragment of the humerus is still attached to the second specimen, 
which belongs to the left side and is that of a young individual, 
the line of junction between the shaft and the olecranon epiphysis 
being very apparent. On comparing it with the proximal portion 
of a left ulna in the Collection of the British Museum (45202) |1, 


* Pal. Mem. vol, ii. p. 176. 

t Tmns. Zool. Soc. vol. ix. 

1 Mon. Brit. Fossil Elephants, Pal. Boc. 1877} pp*25 & 50. 

§ Ibid, p. 59, D. 12. II Ibid, 



ELEPHANT KEHA1N8 FROM ORSTK. 


247 


1907.] 

it appears that the depression below and between the olecranon 
and wie projection of the sigmoid notch is more extensive in the 
former, and also that the distance between the coronoid process 
and the olecranon is comparatively greater. 

An imi)erfectly preserved \eit femur, with its distal extremity 
missing, was obtained, also the head of another and a fmgment of 
the head of a third. The entire length of the former is 29 inches 
(89 mm.); it is decidedly shoi-t in the neck and has a shallow 
digital pit, both of which characters are claimed for E, antiquue by 
Dr, Leith Adams as well as for E. nammlicue t, E, africanus, 
and E, 7nnaidri€7i»i8, 

A left cumiform, which is attached to the unciform, is veiy 
much largei’ than a corresponding bone in the British Museum 
Collection (36608) t, whicli, however, is by no means a largo 
example for this species. The greatest width of the Cretan 
specimen, from its inner border to the outer angle, is 165 mm., 
while antero-posteriorly it measures 115 mm., though this would 
be slightly more were it quite intacjt. The height of its 
anterior face is 57 mm. The grejitest height of the anterioi* 
face of tJie above-mentioned imdfor^n. is 81 mm., antero- 
posteriorly it is 125 mm., and from side to side 151 mm. 
A considerably damaged I'ight uncifoi'm appears to be of similar 
proportions. 

An almost perfect right trapezium included in the collection 
is found to differ considerably in size and outline from the one 
figured by Dr. Leith Adams, and considered by him to present 
diagnostic characters §. The former is altogether much smaller 
and slighter than the latter, its gi’eatest height, taken perpen- 
dicularly, being 79 niin., and its circumference just below the 
external aiticular surface 180 mm. In the British Museuui 
specimen the lower articular surface |i is expanded and almost oval 
in shapes, whilst in tiie one fiom Crete this is narrower and some- 
what elongated. The projection beyond the anteiior border of the 
distill aHicular surhice is extremely pronounced, and it is chiefly 
to this that tJie l)ono owes its in*egular outline. 

The metacarpals are represented by two distal extremities 
and an almost perfect specimen of the fifth metactirpal of the left 
manus. Its exterior border is 142 min., the proximal arficular 
surfaces measure 83 mm. from inner to outer edge, while antero- 
p)steriorly they are about 78 mm., the circumference at the centre 
of the shaft is approximately 210 mm. 

The proximal phalanx of the fifth digit of the right manus, 
another digital phalanx, an imperfect right semilunar, and some 
portions of ribs, are the only other well-preserved remains of 
E, aTUiquus obtained. 

• Mon, British Fossil Ekphants, p, 03. 

t Considered by some writei's as a variety of or identical with E, antique (see 
G. £. Pilmm, Records Geol. Survey India, vol xxxii. part 3, pp. 204> 206, 216, Ac.), 
t Oat. Foss. Mamm. Brit. Mus. part iv. p. 136. 

'' . cit. pp. 160 A 284, pi. 19. Ogs. 0-9 B, B.M. 20821. 
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III. OoNCXUSIONS. 

It was at one time tliought tluit tlie disco very of remains of 
difterent ElepJiants in the Pleistocene cuve- deposits of Crete might 
help to thro\v julditional, or perhaps even fresh, light on the subject 
of the origin and development of pigmy forms. However, it will 
have been seen from the above <lescriptions that the material ob- 
tained is very fragmentary, so tliat little more than the identity 
of the species ca,n be established, though there is at least sufficient 
to suggest one or two minor problems of some considerable interest. 

The occurrence of two species of Elephant in more or k‘ss con- 
temporary deposits ill such a compai*atively i*estricted area as Crete 
hints at, though by no means proves, the likelihood of some 
jKissible relationship or connection between them. It seems cpiite 
(certain that Crete, e\’en if well covered with a luxuriant vegetation, 
could not sup])ort for long an Elephant of such gieat size as 
E, anilqmis, so it is proliahle that tliis large mce, at all events as 
such, ceased to exist in early Pleistocene times, which W'ould bo 
tantamount to saying shortly after the separation of the island 
from the mainland. 

It seems a firmly establishe<l and well- supported theory that 
the dw’ai*f jiroportions of the pigmy siK*cies found in most of the 
larger Mediterranean islands are a specialised character* acquired to 
meet the exigencies of these island habitats; for, as M. Oaudiy has 
remarked^, these former small races have confirmed the idea that 
the size of animals was in accordance with the extent of their 
habitat. Among other arguments, if needed, in fa vour of this is the 
fact that up to the present no similar remains of a small form ai’e 
known to (K*cur in deposits earlier than Pleistocene. In this con- 
nection further information with regard to the extent and cause 
of the dw’arfiiig of K, nfricanns pmnilio Noaclct, from the French 
Congo, will be of the utmost interest, and might also help to 
elucidate the problem of the 2 K)ssil)ly analogous Hippopotamus 
liberifMsis. 

Nowadays many writers maintain that E, antiqims is the parent 
form of the hitherto described pigmies of the Mediterranean area, 
and this seems to have l)een well established by Prof. Pohlig J in 
tbe case of the remains fn)m Sicily. At fii’st sight the idea that 
tliese tiny forms were all derivetl from one of the largest species 
of the genus appears to l)e a .somewhat stalling one, hut may it 
not be that the attainment of siicli dimensions under favourable cir- 
cumstances points to the species having been one highly susceptible 
to and strongly acted upon by its environment and conditions of 
life ? If so, the same would apply under opposite comlitions, 
adverse circumstances causing a rapid diminution in size ; for, as 

* “ Ont conlinii4 rid^*e que la taille des aninianx dtait en rapport avec rdtendue 
de leur habitat ” ‘ Pose, de Patagonie/ Ann. de Pal^ontologie, tome i. fasc. iii., Juiu 
1906, p. 8. 

t Zool. Aiizeiger, Bd. xxix. No. 20, Jan. 1906. 

J Abh. d. k.-bay. Akad. Wise, xviii., and Nov. Aot. L.-C. Akad. Naturforsch. Ivii. 
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Mr. Pilgrim has remarked^, it is to this adaptability that 
E. antiqum owed its wide geographical distribution and ^so its 
continued existence through a long period of time. 

Therefore, allowing that K, crstims is a dwarfed s{)ecies, the 
question of descent is decidedly the most interesting point rfiised 
by this newly discovered pigmy of Crete. Two alternative thtories 
with regard to this subject suggest tliemselves : — 

A. That, taking into consideiution the several points of resem- 

blance, which may prove to be only supei-ficial, l)etween the 
molars of E. crHicns and E, meridiotiaUs^ the latter uuJ.y be 
the parent foi*m, in which case it must have iuhqbitejl Crete 
conternpoianeously with E» antiquua, 

B. I'hat the Cretan race is descended from E» antiquus^ which 

we think is most likely to prove the true solution of the 
(piestion. Some few points which appear to support this 
may be noted here. Among these are the fact of remains 
of this large species being found in the island and the 
evidence wliich tends to show a similar ancestiy for other 
island races of the same region. 

Supposing E, creticm to be derived from E. antiqmis^ this wrould 
necessarily mean that the former became difiei*entiated since early 
Pleisb)cene times. That this calculation w^ould allow ample time 
for such a change to be accomplished seems i>robable, when it is 
considered that E, Cypriotes w’as the result of isolation for a no 
longer period, since, acconling to Messrs. Bedlamy and Jukes- 
Browne t, it seems that a land-eonuectioji existed between Cyprus 
and the mainland as late as the beginning of the Pleistocene era. 

Both from the geological evidence and from the apparently still 
plastic condition of the small Elephants of Malta., as well as of the 
Hippopotamus of Hicily, at the time of their extinction, it is likely 
that these islands, more particularly the latter, have formed areas 
of isolation for an even shorter term than Cyprus. Theiefore it 
would have been vitfil to the continued existence of the species 
that the dwarfing should he accomplished as rapidly as possible ; 
this also applies to the molars, in which the result might have 
been atbrined by diminishing the height and number of the plates, 
thus apparently to a certain extent i*eveHing to a more simple 
condition. A significant fact wliich may lend weight to this sug- 
gestion is that, although E, mnaidriensis and E, vwUte^ms of 
Malti\ are seemingly closely connected and probably repi’esent two 
stages in the evolution of a pigmy from a large Elephant, yet the 
lattei* has the lower ridge-formula t , although it is the smaller and 
therefoie, in that direction, the more specialised of the two. 

My sincere thanks are due to Dr. A. Smith Woodwai'd, F.R.S., 

* Records Geol. Survey Iiidin, vol. xxxii. pt. 3, p. 216. » 

t * The OeoJogy of Cyprus,’ chup, viii. (rlymoutb, 1206) ; aPd BeUatny, Key to 
Geol. Map Cyprus, pp. 16, 16 (Stanford. 190$). 

J hydekker, Cat Foss. Mamm. Brit. Mas. part iv. p. 161, 
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for giving me every facility for working in his department of the 
British Museum (Nat. Hist.). 

EXPLANATION OF THE PLATES. 

Plate XII. 

Fi(j. 1. luner side of the posterior part of the second and anterior part of the third 
right lower molars of JSlejphas creticus. (M. 9383 cr.) nat. size. 

2. Unworn plates of a molar of fC. creticus. (M. 9379.) Nat. size. 

3. Crown view of right lower third molar t»f E. creticus. (M. 9381.) ^ nat. 

size. 


Plate XIII. 

Fig. 1. Crown. and (1 «) side views of second lower molar of E. creticus. (M. 9378.) 
I nat. size. 

2. Crown view of second njiper molar of E. creticus. One of the plates has 

lK*en restored. (M. 9377.) ] nat. size. 

3. Crown view of the tirst and second right lower molars (or last milk-molar and 

first molar) of EJepIias antUjuus Falconer. (M. 938L) nat. size. 

(The numbers of the specimens are thos<* in the Hntish Museum register.) 


3. Zoological llcsults of the Third Tunj^anyika Exjxidition, 
conducted hy Dr. W. A. (hiimiiigtoii, 11(04-1905. — 
Iie[)ort on the Polyzou. By Ohaules E. Boijsselet, 

F.R.M.S. 

[Ueciiivi’d February' 2, 1907.] 

(J’latcs XIV. & XV.*) 

The fpeshwator Polyzoa collected in Lake ^Panganyika by 
Dr. W. A. Cuimington are attached to stones and shells wdn'ch 
were partly obtl^ine(l in shallow water and partly dredged from 
20 to 40 fatlioms. 

Altogether the collection contains five species, three of wliieh 
belong to the PhylactolsRinata and two to the (lymnolfemata. 
Amongst the latter is Arachnoidia ray-lankesteri 

which was found iii some abundance on shells of Paraimlania 
dredged from <lecp water. 

Two species of the Phylactolaemata ai*e of tlie PhmiaieUa type, 
with horseshoe-shaped lophophore. One of these appears to he a. 
new species, very closely adherent to stones, with half-formed 
ca-shajied tubes, which J have named Plninatella tanyanyikce. 

To the second spiHsies I have given no name, as the few frag- 
ments of tul)es and the total absence of statoblasts offer no 
characters that would distinguish it fi*om PlwmateUa repms. 

The third Phylactobematous specimen is an interesting new 
species of the genus FrederieeUa^ which I have named Fred^wella 
mnningtoni in honour of its discoverer, who dredged it from 
25 fathoms near Mshale. 

The second of the Gymnolromatous species is of special interest^ 
as being always found associated with, and imbedd^ in, a fresih- 

* For explanation of the Plat^ eee p. 267. 
t The numbers refer to the Bibliography, pp. 250, 267. • 
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mtor sponge, Spongilta tanganyikm Evans, only the small heads 
projecting beyond the surface of the sponge. Its aftinities appear 
to appitmch nearest to Victorella, and I have therefore named it 
Victarella symhiotiea. 

The following is a list of the five species here described : — 

1. Plunuitella tanganyikf^^ sp. n. 

2. „ repena^ var. i 

3. Frfdericella cumungtoni, sp. n. 

4. Artichiioidia ray-lankp8te7'i Moore. 

5. VktiyreUa aymhiotiea^ sp. n. 

The number of known species of Polyzoa inhabiting African 
fn»sh waters is thus bi'ought up to eight, truly a remiu’kably 
small number for this vast continent. 

The other African species so fai- recorded are the following : ~ 

Fredpricella sultana, found by Dr. fStuhlmann in Alexandria, 
Egy})t (7), ami in the Ecpiefa River, Natal, by the 
Hon. Thos. Kirkman 

PJnmaleUa repens, var., from Ugogo, Victoria Nyanza, All)ert 
Edward Nyanza, and Albert Nyanza : the statohlasts only 
found by Dr. Stuhlmann (7) ami also by Dr. Meissner 
on .shells of ^Ftheria (in the Berlin Museum) from the 
Upper Nile, White Nile, the Niger, and Senegal ( 8 , 9 ). 

Lojjhopodellf(, {Pectinaiella) carten Hyatt, from Ugogo : 
sbitobla.sts found by Dr. Stuhlmann (7). 

Lophopodella thomusi Jiou.ss., from llunyani River, Rho- 
de.sia (12). 

The indifferent preservation of the Tanganyika specimens has 
unfortunately ham])ored and prevented a complete study of all 
the species. They wore narcotised with cocaine and then pre- 
served in alcohol, which is not a .sufficiently goml fixative for 
these animals. Fre.sh water Polyzoa mu.st not be allowed to die 
in the amvsthotic, which quickly maceiutes their delicate bodies. 
After treatment with cocaine in ])erfoctly clean water they should 
be killed and fixed whilst still living, either with veiy weak 
osmic mud (^ per cent.) for ten minutes to half an hour, according 
to the age and actual strength of the solution, then washed, and 
also preseiwed, in 3 pei* cent. commei*cial formalin (97 c.c. water, 
3 c.c. formalin); or else fixed with a 10 per cent, solution of 
formalin (90 c.c. water, 10 c.c. formalin) for 24 hours, then 
pi'^served in 3 per cent, formalin to which | per cent. glycei*ine 
may be added to render the animals more transjwi'ent. Polyzoa 
fixed witli osmic acid are stained brown, or even black, if allowed 
to stay too long in the fixative; those fixed with formalin remain 
white and transparent. 

The little bottles in which the preserved specimens are stored 
should have no air-space; an air-bubble plays havoc with the 
delicate tentacles of extended polypides. 

* Meatioaed ia las mwr on the Hotifera of Natal u eapporting tabes 
: Jeam. Micr. fSoou 1901, p. 292. 
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With regard to the question of the origin of the freshwater 
Polyzoa, I am inclined to agi’ee with Dr. Wesenberg-Lund (18), 
who has expressed the view that all the different groups have 
wandered from the sojx, the Phylactolcemata at an early period, so 
that their marine ancestors are not now known, and may have 
become extinct in the scfi long ages ago, whilst the freshwater 
Gymnolromata, i. e. PaludiceUa, Victorellrc, Pottmella^ Arachnoidiay 
have immigrated at a much later period, so that they still show 
some affinity with sev^eral marine genera. 

If this conception l)e correct, it follows that there can be no 
relationship between the living PhylaotolamTiatn. and Gynmolammta, 
and still less can there he intermediate forms connecting the one 
with the other. 

In June of last year 1 succeeded, with the kind assistance of 
Dr. Bonsfield, in again finding Yictorella parida in the Hurrey 
Canal, London, where it had been obtained some twenty yeais 
ago, but not l ecorded since. A study of this species and of the 
other known freshwater Gymnolieniata luis impressed upon me 
that, in addition to the absence of statohlasts, they are all pos- 
sessed of a common character of consideraVde impoitance, which 
they share with a group of marine Ctenostomata, and whicli may 
well denote a certain degre^e of a^finit 3 ^ In all these forms there 
is a stolon which expands into a cell or zomcium, at the upper eT\d 
of which an orifice is formed which may become enlaj ged into an 
elongated, more or less cylindrical tube for the pi*otrusion of the 
polypide. Behind the orifice the stolon, after forming a septum, 
continues to grow out to form another cell a little fni-thei* on ; 
then on each side of the cell normally one additional stolon arises, 
also separated by a septum, to form new branches, which repeat 
the same process of cell-foimation until the growing point of 
the stolon is either broken off or becomes atrophiefl. In this way 
a zoarium is produced, forming an in’egular network of branches, 
appi’oximately at right angles?* to each other. This cruciform 
mode of giowth can readily be observed in all the species of the 
following gerieia, whicli might be gi’ouped togetlier under the 
name of Cruciform Htolonifeia’’ - 


Palmlicella, 

Victordla, 

PottsieUa, 

Arachnoklia. 


> Freshwater, 


Arachnidinm. 

Cylindrcecvmi. 


Marine *, 


PluMATELLA TAXGANYIK.E, sp. n. (Plate XIV. figs. 1-4.) 

Specific Characters. — Zoarium consisting of clear light brown 
chitinous tubes, bmnchiug, curving, and interlacing, closely 

* marine species BarenUia mitakiensU from Japan, described by Dr* A. Oka 
in 1B05, shows the same fundamental structure* 
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adherent, enerugting 8k)nes, in the substance of which they are 
partly embedded ; also encrusting shells of molluscs ; tubes some- 
times flat-sidod. Tentacles alwut 20. Sessile statoblasts oval ; 
floating statoblasts not observed. 

The appearance of this new Phimatella is very dilFex*ent from 
the European species and varieties of the genus, as will be seen 
by figs. 1 & 2, PI. XIV. 

The tubes form a thin, closely adherent, interlacing, encrusting 
layer, and are partly eml)edded in the stone on which they grow ; 
or, possibly, stony cryskilline material has been dejxxsited in 
between and over the tubes. The tubes encrusting atones are 
fairly tubular, but those enci'uating molluscan shells are fiat-sided 
or O-shaped in section, and the adhering side has only a very 
thin layer of chitinous material, so that the sui)porting shell is 
used by the animal to form par*t of its protecting tul)e. Tlie 
tubes are of a light brown colour*, clear and nearly trans|)areirt. 
The raised ends of the tubes are always tubular and white. 
Septa are present in the tubes at the points of branching. 

A full and well-extended head was not found ; but there is 
every appearance that the lophophore is horseshoe-shaped, with 
al)out 20 tenta(jles. 

Sessile statoblasts were found in tlie tubes (PI. XI Y. figs. 3 & 4) ; 
they are oval in shape, but varying a good deal in tlieir pr*o- 
l>ortions of width to length, smooth, ami surrounded by a thin, 
narrow, flat annulus without air-cells ; their grejitest size is : 
length 450 p in.), widtli 343 fji (y^|- in.). Ordinary floating 
statoblasts with swinnuing annulus were not observed. 

Diameter of tubes 321 p (-7^0^ in.) on average. 

Habitat, Encrusting stones just below w*ater-le\ el at Kalambo 
and Kassangji; and also encrusting shells in shallow water at 
Chaiiikaluki. 

PnUMATELLA llEPEKS, Var. ? 

This specimen was found atkiched to shells of living Tiphohia, 
dredged from about 40 fathoms at Maswa. 

The tubes are brown in colour, semi-opaque, and show a 
deposit of fine material in more or less regular longitudinal oi* 
transverse lines ; they are partly adherent, branching irregularly, 
tubular, and altogethei* have much resemblance to those of 
Plmnatella repens of our lakes and canals, from which it is hardly 
possible to differentiate them. 

Fully extended specimens were not present, but the lophophore 
appears to have about 22 to 24 tentacles. 

The diameter of the tubes is 364 p in.) on average. 

Some sessile statoblasts found in tlie tubes are oval, smooth, 
with thin flat annulus without air-cells, 407 u in.) in length 
and 278^11 in.) in width. Floating statoolasts with cellular 
annulus were not obseiwed. 

The tubes are larger, and the sessile Statoblasts smaller and 
more elongated, than in the preceding species. 

Pboc. Zool. Boc.— 1907, No. XVIII. 
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Fredericella cunninotoni, ep. n, (Plate XV. figs. 9 & 10.) 

Specific Cha/racters, — Zoarium consisting of creeping, closely 
adherent, branching and interlacing O-shaped tubes, built of a 
very thin, transparent, chitinous, internal membrane, covered 
externally with coarse giuins of sand ; lophophore circular, with 
16 tentacles. 

The appearance of the tubes of this new species is such that they 
were at first passed over as apparently the tubes of some aquatic 
worm or insect larva, until a circular lophophore was observed 
protruding from one of the tubes, when a closer examination, 
and the removal of the adhering tubes, revealed an abnormal 
Polyzoon. 

Though the indifferent preservation of the specimens did not 
allow me to ascertain with cert^iinty whether an epistome is 
present or not, all the other characters are those of a phylacto- 
Iffiinatous Polyzoon ; and i\s the lophophore is cimilar, the genus 
Fredericella natimilly suggested itself. 

The tube is low and O-shaped in section, very closely adherent 
to the surface of shells and stones, branching and interlacing 
freely. The structure of the tube is very abnonual ; it consists 
of a very thin, transpirent, chitinous layer, to the exteimal 
surface of which gmins of sand of vaiious sizes and colour are 
cemented, not unlike the tubes of some marine worms, llie 
grains of sand are mostly angular white quartz, and, to a less 
extent, green olivine, interspersed with red and black grains, and 
occasionally some plant and shell frfigments. A few specdraens 
show tubes made of finer sand-gmins. Only the raised ends of 
tubes are tubulai*, otherwise the whole of the creeping tube is 
O-shaped, the adhering surface being free fi*om grains of sand. 
The cells of the polypides are long, continuous, and with a few 
incomplete se})ta here and there. The width of the tubes is 
346 g in.) on an avei-age. 

The lophophore is circular and has 16 tentacles, but the rest 
of the anatomy could not be made out, owing to the bad state of 
preservation. No statohlasts were found in the tubes. 

Hob, Encrusting stones and Feothauma shells tlredged in 
about 10 fathoms at iCihanga, and also shells dredged in about 
25 fathoms near M shale. 

The genus Fredericella has contained, so far, only one species, 
i. e. F, sultana of world-wide distribution, if we considei* the 
three Ameidcan forms F, regitia^ walkottiij and ptdcherrima 
as synonyms of F. sultana, in accordance with the opinion of all 
recent authorities. F, duplessisi, found by ]3r. F. A. Foi'el 
(2, 3, 4) living unattached in the soft mud at the bottom of the 
i^ke of Geneva, also is but a. F, sxdtaum which has adapted itself 
to its environment. Having examinefi specimens dredged by 
l)r. Forel, consisting of short tubes with few branches, not 
exceeding half an inch in length, I can find no difference between 
them and the type species. I should like to mention here that I 
find the tubes of F, sultana rarely cylindrical, as has usually been 
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stated; much more frexiuently they are distinctly angular, and 
mostly triangular in shape. 

Arachnoidia ray-lankbstbri Moore. (Plate XIV. figs. 5 A 6.) 

In his book ^The Tanganyika Problem,^ 1903, Mr. J. E. S. 
Moore (10) mentions on p. 295 a gymnolaematous Polyzoon found 
by him on shells of Paramelaiiia dredged from about 20 fathoms 
off the shore of the lake, to which he gave the above name, 
considering it allied to the marine genus Arach/nM/ium. 

This interesting species luis been found again by Dr. Cunnington, 
also on shells drSged from 20 to 25 fathoms near Mshale. The 
colonies form an encrusting network, consisting of ovoid or 
irregular, membranous, brownish cells, with toothed edges, closely 
adlierent to the shell, and connected together by narrow, tubular, 
<u*eeping stolons. The cells or zocecia are very flat and shallow, 
and have at their upper end a tall erect tube from which the 
])olyjndes protrude. The lophophore is circular, without calyx, 
and has 16 narrow tentacles. A septum can be seen at the origin 
of each stolon. 

In retraction the polypide retreats down the erect tube into 
tlie cell, invaginatiiig in the process the anterior thin-walled paH 
of tlie tube, which is the tentacle-sheath or kamptoderm. All 
that can be perceived within the shallow cell is a band of retractor 
muscles, and a sfic filled with gninules, possibly the stomach. 

T^his species belongs to the group of Gymnoltemata which I 
have called ‘‘Cruciform 8tolonifem,” and^certainly appears closely 
allied to the marine genus Arachnidimn, 

Its mode of growth appears to l)e as follows: — A narrow, 
filiform, closely adhen*nt stolon, following all the irregularities 
of the surface of the shell, expands to form an ovoid cell, the 
edges of wdiich are more or less toothed, the better to fit the 
depressions and ri<lges of the shell- surface. At the upper end 
of the cell an orifice is formed which elongates into an erect tube, 
whilst behind the orifice the stolon, after forming a septum, 
continues to grow to form another cell at some distance fuither 
on. At an early sbigo of the forimition of the cells, stolons can 
be seen growing out laterally, one on each side, rarely more, to 
form side branches, and thus a very irregular cruciform network 
is formed. The cells are always well separated from each other 
by a stolon, and when found agglomerated together, as in 
Mr, Moore’s rough sketch, it is the I’esult of two or more colonies 
having grown over and in between each other. 

Of the polypide tlie indifferent preservation does not allow me 
to say more than that the lophophore has 16 narrow tentacles. 

The size of the largest cell seen is 792 (a’^ in.); width of 
stolon 69 g (^-y^ in.); length of the tube when the animal is 
protruded 970 fi (^^ in.). 

ViOTORBLLA sYMBioTiCA, sp, n. (Plate XV. figs. 7 k 8.) 

Specific Charactera, — Zoarium a narrow, tubular stolon with 

18» 
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wlightly expanded portions at intervals, from whioh a long erect 
tube rises; side bratiches arise at the base of the zooeoia. 
Polypides with circular lophojihore of 8 tentacles. The whole 
zoarium and zomcia einl)edded in Spoii^illa tanganyikm^ on the 
surface of which the |K)Iypides protrude. 

Tlie freshwater sponges brought Ijack by Di*. Cunnington 
from Lake Tanganyika include specimens of Spo7iyiUa tanganyikas 
Evans, in which was found embedded this gymnolflpmatous polyzoon 
which cannot be identified with any known species. Its affinities 
seem to lie between the genera Cylmdrmcmm^ Pottsiellay and 
VietcyreUa ; but its habitat in freshwater and the number of 
tentacles possesse<l by the polypides, have decided me to place it 
in the last-named genus. 

Pottses Falv/dwella erecta (11), afteiwards renamed PoUaidkt, 
erecta by Prof. Kmepelin ( 6 ), is the only other freshwater s|)ecies 
which is known to penetrate encrusting sponges, but its circular 
lophophore has 20 tentiudes. 

The meandei'ing cylindrical stolons, glassy white when cleared 
fr om adhering sponge-fragments, form an enbingled mass difficult 
to follow, and are entirely embedded in the substance of tbo 
sponge. Adjoining and crossing stolons and tubes adhere, but 
can be separated by tearing apart. Ko septa have l>eoii observed 
in the stolons. 

The upright tubes, together with the slight expansions of the 
stolon, form the cell or zofecia, and lateral bmnches, one on each 
side, were observed springing from the expanded stolon, but these 
side branches are not always present. 

The tubes are long, erect, single, slightly widened at the base, 
of glassy tmnsparency, except the small portion above the surface, 
which is rendered more or less opacpie by fine grannies, an<l 
emerge on the surface of the sponge where the polypid(\s expand 
their small circular lophophore of 8 tentacles. The length of the 
tubes in this species is no doubt due to the necessity of reaching 
to the surface of the sponge. In VictoreMa pavida of Kent (1, 5) 
the cell is formed by a very distinct expansion of the stolon aiul 
the ^tube arising therefrom is of moderate length. Length of 
erect tubes up to 1-7 mm. in.). 

It has been a matter of considenible difficulty to dig the 
complete stolon with the tubes out of the substance of the sponge 
without bimking up these delicate structures, and the operation 
has been only partially succeasful. 

Hah, Growing within and tlirougli specimens of SpongUla 
tfmganyikce, which were found encrusting rocks in shallow water 
at Chamkaluki, and also on shells dredged from about 20 fathoms 
near Mshale. 
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EXPLANATION OP THE PLATES. 

Platk xiv. 

Pig. 1 . Flumatella fauffantfika (p. 252), Portion of interlaohig tubes. X 15. 

2. Flumatella tangantfikte. Flat under suiface i>f tubes detecbed from shell, 

showing septa. X 15. 

3. Flumatella tangangika. Sessile statoblast, upper surface. X 60. 

4. Plumatella tangangikte. The same, under suHhce. X 50, 

5. Arachnoidia rag-laukesteri (p. 255). Colony growing on shell. X 20. 

0. Arachnoidia ragdankesteri. Single cell and polypide. X 00. 

Plate XV. 

Fig. 7. Vietorella $gmhiotica (p. 255). Piece of sponge with polypides protruding 
on surface. X 20. 

8. Vietorella agmbiotica. Cells aitd stolon separated from sponge. X 20. 

9. Frederieella ounningtoni (p. 254). Interlacing tubes adhering to shdl 

surface. X 15. 

10. Frederioella cumingtonL Portion of same with protruding polypide. 
X66. 
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4. Zoological Results of* the Third Tanganyika Expedition, 
conducted by J)r. W. A. Cunnington, 1904-1905.— 
Report on the Bracliyurous Crustacea. By William 
A. CuNNiNGTON, B.A., rh.D., F.Z.S. 

[ lioceived March 5, 1907. ] 

(Plat(‘s XYl. XYIT.* and Text-figure 84.) 

1. Tnirothictkm. 

Since tlie year 189(5, when Mr. J. E. S. Moore paid his first 
^ isit to Ijake Tangjuiyika, our knowledge of the fauna of that 
lake, and of the interesting problems which are connected with it t, 
lias consideiably advanced. The single representative of tin* 
Bi‘achyui*a then collected was des(Tihed somewhat lat(*rt, but 
already, in 1887, a description had been given by Milne-Edwards 
of another form brought from the lake l)y Captain Joubert. The 
description of this last- mentioned typ{‘ was unfortunately very 
incomplete, Avhile at that time no male specimen had ])een 
obtained. During Mr. Moores second expedition, in 1899 1900, 
he succeeded in collecting further exam]>les of both the s])(*cies 
already known, and furnished male sp(*cim(‘ns of the form which 
Milne-Edw^ards had described from tlie female alone. Finally, a 
Third Tanganyika Expedition was dispatched in 1904, wdth the 
conduct of which I had the honour of being (^trusted, and wdiich 
has added yet again to our knowledge of the Binchyurous 
Crustacea of the lake. 

The very earliest facts w hich w’ere lea]*ne<l respecting the fauna 
of Tanganyika seemed to show^ that the animals it contained 
w’ere not mei*ely of an unusual type, but were diftei’ent from tliose 
living in the other big African lakes. It is an interesting fact 
that, with the lapse of time and a very great increase in our 
knowledge of the lakes of Central Africa., this dissimilarity of 
Tanganyika has been not only confirmed, but rendered more and 
more striking. Among other animal groups, that of tlie Bracliyura 
affords an excellent example of tliis remarkable state of things ; 
so that a double j)urpose will be served by the description in this 
paper of CraTis fi*om Nyasa, wliicli lake lias the normal chai‘ac- 
teristics of the African fresh-w’atei*s. 

The colletjtion of Crabs made during this Expedition contains 
representativ es of five species, of Avhich two alone have been 
previously described. By the kindness of Dr. W. T. Caiman, I 
have been permitted to examine and comjiare with the collection 
a large number of speciimms of nearly allied forms, belonging to 

^ For cxpkiiation of the Plates, see p. 27G. 

+ Moore, ‘ The Tanganyiku Prol^leni ’ (London, 1003), 
t Cunniiigtoii, Proc. Zool. 8oc. 1899, p. 097. 

§ Ann. Sci. Nat. 7" ser., Zool. t. i\, (1887) p. 146. 
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the British Museum Among others are some which are stated 
to have come from Nyasa and Tanganyika ; and since no notice of 
these specimens appears to have been published, it seems desin^ble 
to consider them, also, in the present paper. The following is 
thus a complete list of the species at present known to occur in 
the lakes in question : — 

Nyasa. 

Fotamon {Potamonautes) inflatus (H. Milne-Ed wards). 

„ {Potamonautes) orhitospiuus, sp. n. 

„ {J^ota/tnonantes) sp. ? 

Tanganyika. 

Potamon {Potamonautes) platynotm^ sp. n. 

„ {Potamonautes) sp. ? 

Platythelphusa armata A. Milne-Edwanls. 

,, niacukita (Cunningtoii). 

„ conculcata, sp. n. 


2. Systematic Xotes and J)escrij)tion of New Species. 

Family 1^ o t a m o x i d ( = T ir e l r ii u s 1 1 > m). 

Su})family PotamontN/E. 

Lake Nyasa. 

Potamon (Potamonautes) iNFLArus (IF. Milno-Edwards). 

Potamon {PoUnnonantes) inflatas llatlibun, Noiiv. Arch. Mus. 
Hist. Nat. Paris, 4*' scr., vii. (1905) j). 174 (iibi syiion.). 

A single fair*sized male specimen in the collection of the^ 
British Museum (Heg. No. 90.7.19. 1) a})pears to belong to this 
species. The only particulars given are: Kavisonda,, Nyfisa. 

Presented by Dr. Ansorge.” 

Potamon (Potamonautes) orbitospinus, sp. ii. (Plate XVI. 
fig. 1.) 

Description . — (Jaraj)iu;e considerably flattened, aiitem-latei’nl 
margins arcuated and denticulate, (*xtending laterally less than an 
orbit’s bre^idth beyond the external orbital angle. No definite 
epibranchial tooth, but the end of the post-frontal crest forming 
a distinct corner at that point. Regions and sutures on carapace 
moderately marked, lateral regions exhibiting a series of small 
slightly oblique granular ridges. Front luther deflexed, less than 
one-third the width of the cjuupace, and with its anterior margin 

• By the courtesy of the authorities of the Berlin Museum, co-tyi)es of some of 
the species described by Hil^endorf from Genunii East Africa were lent to the 
British Museum for the purpose of comparison with those discussed here. I am 
rs|)ecinlly indebted to Dr, P. Pappenheim for detailed information regarding these 
s})ecimens. 
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sinuated. Post-frontal crest prominent, almost straight, and 
extending to margins, with bmnches of mesogastric groove 
angalated. Orbits large, and eyes lai’ge, with stout peduncles. 
External orbital angle produced into prominent spine. Ischium 
of external maxUlipeds showing longitudinal fuiTow, somewhat 
nearer to the inner edge. Chelipeds in both sexes subequal ; 
merus trigonous, with a series of small spines and d is tally a pro- 
minent spine on the anterior margin ; carpus with two spines on 
inner inai*giii, the posterior being the smaller. Fingera pointed 
and slightly hooked ; teetli fairly uniform, of modemte size. 
Ambulatory legs long and slender, also somewhat compi*essed. 
Colour in life dull dark green, shading into dark purple ; the most 
prominent parts of the front, the external orbital spines, antero- 
lateral margins, and portions of post-frontal crest outlined in 
white ; legs dark purple. 

Dimensions as follows : — 

Adult male (largest specimen) : 


mm. 

Lengtli of carapace 38*4 

Breadth of carapace 56*9 

Fronto-orbital width 86*7 

Width of front 18*8 

Adult female : 

Length of campace 86*9 

Breadth of ca^^^pace 58*9 

Fronto-orbital width 84*5 

Width of front 14*2 


Remarks . — As there has recently been published a very com- 
prehensive I'evision of tlie Potamonidje by Miss Ibithbun *, it 
becomes desirable to take this jus a basis, and correlate with it any 
newly described forms. Accordingly that portion of the key 
given by Miss Rathbun't which is afiected is restated below, but 
slightly modified to include this new species, while distinguishing 
it from johnston% the species close to which it finds a place. 

h\ Carapace broader ; lees than three-quarters as long as broad. 
j, Autero-lateral margins denticulated; external orbital angle 

produced into prominent spine orhito$pinn», 

j\ Antero-lateml margins granulated: external orbital angle 

forms low blunt process ... . . Johnstoni, 

Even a casual study of the species comprised in the genus 
renders it abundantly evident that in many cases they cannot be 
distinguished by very striking diflferences of character. It is 
therefore the more important to make clear the actual points of 
disagreement which liave been thought in this case to justify the 
formation of a new species. P, orbUospinus approaches most 

• Nonv. Arch. Mas. Hist. Nat. Pans, 4* sir., vi.-viii., 1904*1906. 
t Op. cit. vii. p. 160. 
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nearly to the forms P* hilgendorfi (Pfeffer) and P. johmtoni 
(Miei’s). In order to render a comparison more easy, the 
diverging chai*acters of these three species are given in tabular 
form, while it may here be state<i that P. orhitosjnnna is a species 
certainly more easily recognised than some of those which are 
allied to it. 


hUffendonji' (Pfeff.) 
(not hilgendorfi Hilt?.). 


orhHo8piuu8f i»p. u. 


Johmtoni (Micrs). 


Carapace somewhat flat- 
tened. 

Antcro-lateval marj?ins 
f?raiiulated. 


. Carapace considerably 
I flattened. 

Antero-lateral margins 
I denticulated. 


’ Carapace somewhat flat- 
tonwl. 

Antt'ro-Iateral margins 
granulated. 


External orlutal angle 
mther acute. 


Fronto-orbital width ‘71 
that ot carapace. 

Ischium of external max it- 
lilMxls without longi- 
tudinal furrow. 


Extennil orbital angle pro- 
duml into prominent 
spine. 

I Fronto-orbital width ‘Gi 
that of carapace. 

Ischium of external maxil- 
liljeds with longitudinal 
furrow. 


External orbital angle 
forjns low blunt process. 


Fronto-orbital width *59 
that of carapace. 

Uchium of external maxil- 
lipeds with longitudinal 
furrow. 


l*08terior carpal spine , Posterior ear{m] spine (of Posterior carpal spine (of 
(of cheliped) little | cheliped) sharp and ciiebped) little deve- 

develojMMl. ' well developed. lo]>ed. 

' Ambulatory legs long and Ambulatory legs short 
, slender. and stout. 


Ocenrretwe.— Nkahi Bay, 23/6/04. Heveral specimens of medium 
size. The Crabs were captured and brought me by the natives, 
so tliat T have no direct evidence of their mode of life. They are 
said to live in the water and not on land, though they Hometimes 
come on to the beac.h. 

Three small and immature specimens in the collection of the 
British Museum (Reg. No. 91.12.19.1-3). Only the following 
pirticulars are given ; — ‘‘ Lake Nyasa, Coll. Miss M. Woodward, 
pres, by Miss Sophia McLaughlin.” 

One rather small male, no precise locality given, Britisdi 
Museum (Reg. No, 93.1.14.1). “Lake Nytisa. Received from 
Mr, Joseph A. Williams, Universities Mission, Likoma, Lake 
Nyasa,” 

One large female specimen, British Museum (Reg. No. 
97.4.29.1). “West coast of Lake Nya«i from Ukala (?Nkata) 
Bay to Ruarwe, June 1896.” “ A. Whyte collector — pres, by Sir 
H. H. Johnston.” 

A single large male specimen, collected by Mr. J. E. S. Moore 
during one of his expeditions to Tanganyika, but without further 
particulars. 
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POTAMON (POTAMONAUTBS) Sp. ? 

Reference has already been made to the fact that it is often 
difficult to distinguish between closely similar species of this 
genus. Many of the characters enumerated by the systematic 
writers on this group, while in ceiiain cases affording a ready 
means of separating species, are in other cases of little or no 
value. A careful consideration of many of the described species 
and the examination of an extensive series of specimens lead to 
the undoubted conclusion that some species have been established 
without sufficient justification. While a species or even a genus 
may be established on the strength of a single specimen, if its 
chamcters are sufficiently unusual, it is necessary to be very 
cautious in doing anything of the kind within the limits of this 
subgenus {Fotamonautes) in particular. Yet there are several 
species of Potammianies based upon single specimens, and even 
upon specimens which were recognised as being immature. We 
do not know a great deal about the modifications in form prcxluced 
by advancing age, but we do know, from the examination of any 
extensive sei-ies, that they are considerable. The propoHion 
of length of carapace to its breadth, with the l elative propoHions 
of the front, the orbits, and the fi*onto-orbital width — all of 
them characters employed by the systematist — are undoubtedly 
dependent upon the age and grow^th of the individuals. 

But more than this. A natural hesitation to lay stress on 
every little difference in form is only euiphasized by the result 
of Schenkers* investigation of the species Potamon {Potamo- 
nautes) celehenais de Man. He is able to distinguish some six 
local varieties, in addition to forma tyjrica of de Man. These 
differ from one another in colour, in the shape of legs and cai’ajmce, 
in the extent of the sculpturing, and especially as I'egards the 
degree to which the airapace is vaulted and the branchijil regions 
dilated. But, as Schenkel points out, these features are pi’ecisely 
those which would be affected by a difference of surroundings. 
He finds the Crabs w ith the fiattest cfiraptice come from mountain- 
streams, where of course the w^ater is pure and well oxygenated. 
The converse holds ecpially good, the gill-chambers in other 
varieties being inflated in proportion to the sluggish or muddy 
nature of the river inhabited, and it is obvious that the sculpturing 
is in a great measure an expression of the degi’ee of inflation of 
the carapace. Again, it is pointed out that the amount of the 
food-supply must have a powerful influence on growth : thus with 
two Crabs of similar size, that from water poor in nourishment 
will be far older than the other, an<l so not strictly comparable 
with it. 

As Schenkel considered it desirable to retain a single species, 
but to constitute a number of varieties in this case, this discussion 
of the facts is veiy suggestive in a general sense. Under such 
circumstances, some observers would not even separate into 

* Verh. natarf. Ges. Iknel, Bd. xiii, 1902, p. 628. 
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varieties, and, on the other hand, there can be no doubt that many 
sO’Called species of other writers are not more distinct than these 
varieties of Schenkel. If it is possible to trace a gradual 
tmnsition from one variety to another, as appears to be the case 
with the form cehhemis^ it becomes evident that certain established 
species are of similarly little value, and that species of this genus 
ought never to be constituted on such slender gi*ounds. 

This matter is dealt with at such length, beciiuse the conviction 
has fonjed itself upon me that the number of African species, at 
all events, has been multiplied to an excessive degree. Wliere 
two or more well-marked species exist side by side, there can be 
no hesitation in the matter ; but our knowledge of the Crabs of 
the African continent is still very scanty, and over a vast area 
lestricted to a few isolated recoitls. Thus it is impossible to 
determine yet whether this or that species may not prove to l>e only 
a slight local modification of some widely distributed form. This 
being the case, I have not venturefl to name the two sjiecimens 
from ISfyasa, which are placed under the head-line above. 

Although it was during my study of the two species described 
as new in this paper that I became impressed with the unsatis- 
factory character of some sjiecies of Potmuonmiies^ it was not 
until 1 examined these two Nytisa specimens and a third from 
Tanganyika that I found a case where the most careful comparison 
only resulted in confusion with several closely allied species. The 
two s])ecimens from Nyasti — a lather small male and a small 
feuiale — are in the collection of the British Museum (Reg. No. 
97.4.29.2- Jl), and the following note is given as to locality: — 
“Koudowe to Karonga, N. Nya«i, June 1896. A. Whyte 
collector — pres, by Sir H. II. Johnston.’^ 

Using as a basis the k(‘y in Miss Rathbun’s recent revision, 
we find they belong to group c, where the lateral margins extend 
less than tui orbit’s breadth beyon<l the external orbital angle. 
Furthei’, they would seem to belong to division e’, wdiero the 
post-frontal crest is little advanced in the middle, and to sub- 
division with fingers of the cheliped but slightly gaping. 

Thus they w ould come nejjrestto the s| nicies hilgendorfi (Pfeft’.) and 
johnstom (Miers). The specimens differ from hilge/ndorji (Pfeff.) 
principally in possessing a furrow on the ischium. From johmimi 
they differ in Ijeing distinctly longer in proportion to the breadth, 
in the sculpturing being less marked, and in the absence of the 
fairly stout spiuules on the anterior margin of the airpus of the 
cheliped — a single distal spine only being present. 

They agree to some extent also witli snpramloaius pseudo- 
perlahiSy wdiich, if it exist at all as a true variety, is in a measure 
intermediate between hilgendorfi (Pfeff*.) and johmtoni. The 
length in proportion to the breadth is, however, more extreme in 
the case of suprasulcatuspseudoperlatm. Fi’om another important 
type in gi'oup c — perlatus itself — these individuals do not differ 
greatly, the carapace being of much the same proportions as 
regards length and breadth. The width of the front is, however, 
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considembly less than in perlatuSy and the post-fiontal crest does 
not extend forward so far in the middle. The pasterior carpal 
spine of the cheliped is also sharper and more prominent. Both 
the male and female specimens show only a single transverse 
furrow on the sternum in front of the abdomen, while in the 
specimens of iillied species examined the males almost invariably 
have two furrows even in young individuals. 

From this description of the chanictei's of these two Nyasa Grabs, 
it will be evident that my former contention is not without 
foundation. TJiese individuals agree to a considerable extent with 
several species, and wdiere they disagree with one they agree with 
another, while, to my miml, they have not a single (diai’acter 
which sfitisfacitorily distinguishes them from those forms to which 
they are undoubtedly allied. Tn the present state of our know- 
ledge, it woidd be futile to attempt to determine which species 
should be eliminated, and Miss Kathbun has ceitainly taken the 
i*ight course in retaining most of the species hitheit/O descril)ed, 
though it seems to have led her into some difficulties resj^cting 
her key. Beating in mind the facts which have been detailed at 
some length above, 1 prefer, in a case like this, to leave the 
specimens unnamed, and so at least avoid adding to the alremly 
existing superfluity. 

Lake Tavgnm/ika. 

PoTAMON (PoTAMONAUTES) PLATYNOTrS, sp. 11 . (Plate XVI 1. 
flgs. 1 & 3.) 

J)e8criptio7i . — Carapace much flattened, an tero- lateral margins 
arcuated and denticulate, extending laterally slightly more than 
ail orbit’s breadth beyond the external orbital angle. No definite 
epibranchial tooth, but the end of the })ost-frontal crest forming 
a distinct corner at that point. Regions and sutures on carapace 
ill-defined, postero-laterally a few inconspicuous gT-«inular ridges. 
Front rather deflexed, less than one-thii'd the width of the caiu- 
pace, an<l with its anterior margin siuuated. Post-frontal crest 
prominent, slightly arcuated, but sinuated laterally, extemling 
to margins ; bmnchcs of mesogastric ginove stiuight. Orbits, 
eye8,«and peduncles small. External orbital angle existing as a 
shoi*t blunt spine. Ischium of external maxillipeds not showing 
longitudinal furrow, though this may be faintly indiciated in the 
oldest speciimens. Anterior poi*tion of the sternum hairy .in the 
female, not hairy in the male. Ohelipeds in both sexes subequal ; 
merus trigonous, with a series of gi’anules, and distally a stout 
sjiine, on the anterior margin ; carpus with a. prominent spine on 
the inner margin and a slight pnaiess just behind it. Fingers 
distally hollowed out, spoon-shape and meeting closely in a sharp 
<*Aitting-edge (Plate XVII. fig. 3) ; dactyl us usually slightly 
longer than the pollex. Teeth fairly uniform, of moderate size, 
but the fingers of the larger chela gaj^ a little and have proxiinally 
a few larger flat crushing- teeth. Ambula.torjr legs of moderate 
length, little compressed. Colour in life a uniform dull greenish 
bn^wn ; the dactyli of the chelipeds in the males usually black. 
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DiiDenftionR as follows : — 

Male (probably young specimen) : lYini. 


Length of carapace 20'^^ 

Breadth of carapace .SO* 7 

Fronto-orbitjil width 19' 7 

Width of front 10*1 

Adult female (largest specimen) : 

Length of cjirapace 3 IV 7 

Brejidth of camptice 48*2 

Fronto-orbital width 30*0 

Width of front 13*8 


Rp.'iiHirli's , — This species comes into Miss Rathbun’s key under 
the hejiding where the carapace extends lateitilly more than 
an orbit’s breadth beyond the exteimal orbital angle. It finds its 
place in the same subdivision (^') as the species amhigmis and 
'turogoroemwy and that portion of the key, modified to include it, 
is accordingly given below : — 

if'. Aiitei'ior !)rancli of cervical Hutnre absent. 
h. iHcliiuni of external inaxilliiMHig without loiigitiuliiial furrow. 
j. Anterior portion of female stermun hairy . . phitynotua. 

f. Anterior portion of female sternum not hairy mrofforoensis*. 

Ji\ Ischium of external maxillijiodH w ith loiigiturliiial himm' outhiffuns. 

The princifwd points in wliich pkitgiwias differs from amhigiin^ 
on the one hand and sujmmdcatHH on the other ai'e also given in 
talmlar form. The most striking features of the new species are 


suprasnlcitfua Hils- pJatt/uotua, sp. n. ambiifnns Uathbun. 


Caraiaice moderately vaulted. Carapace much flattened. Carapace distinctb' vaulted 

Anterodaterul marfrinsjrranu- Ant ero-lat oral margins Antero-latenil margins 
lated. denticulated. graiiulatiHl. 

Anterior branch of cervical Anterior branch of cer- Anterior branch of cer\ i- 
suture present. vica! suture absent, cal suture absent. 

Fronto-orbital w idtb *60 that Fronto-orbital width *02 j Fronto-orbital width *57 
of carux)ace. that of carapace. that of carapace. 

Ischium of oxteriial ma\illi> Ischium of external |I.*>chiumofexteriialmaxil- 
peds without lungitudiiiHl , nmxillip^.s without | lipeds wdth longitudinal 

furrow. i longitudinal fun'ow. | furrow\ 

Fingers pointi'd and slightb * Fingere distally hoi- ; Fin^u's pointed and 
hooked. lowed out H])oon-shape.| slightly hooked. 


the flattened eiira.pace, the denticulated autero-lateral margin, and 
the cliaracter of the fingers. 


• It 18 by no means obvious why Miss RatUbun has inserted the form ntr^oro- 
tntia here, under the heading <•', when it is quite clear from Hiigendorf’s description. 
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Occi(>rrence , — Kasakalawe and Kituta Bay, both south end of 
Tanganyika. Several specimens ; some females probably full- 
gi’own, but the largest male apparently not so. The Crabs were 
taken under boulders about high-water level. 

POTAMON (POTAMONAUTES) sp. 

Under this heading, I place a single rather small male belonging 
to the British Museum (Reg. No. 89.2.8.1), of which the only 
particulars are : “ Lake Tanganyika, E. C. Hore (ex coll.).'’ This 
specimen agrees with and differs from its near allies in very much 
the same way as the unnamed forms from Nyasa, which are 
dealt with above. Thus it finds its place near to the latter, with 
which it agrees in showing only a single titinsvei*se furrow on the 
sternum in front of the abdomen, although a male. It disagrees 
with the Nyasa form, however, in being less inflated and in 
.showing the sculpturing more distinctly. Fuiiher, the antero- 
lateral margins are more finely perlated, and the spine on the 
nierus of the chelipeds is longer and sliar|)er. In this case also 
the specimen differs little from seveml species, iind apj)ears to 
have no satisfactory distinguishing characters of its own, so tlnit 
1 again take the course least open to objection and leave it 
unnamed. 


(Jenus PLATVTUELPHrsA A. Milne-Ed wards. 

Platythelphusa A. Milne-Edwards, Ann. 8ci. Nat., Zool, T^ ser., 
t. iv. (1887) p. 146. 

Platytelphum Hilgendorf, Deutsche )st- A frika, Jld, iv. Lief. ix. 
(1898)'p. 21. 

Limnothelpkma Cunnington, Pi-oe. Zool. Hex*. 1899, p. 698. 

Limvothdphusa and Platytltelphma Moore, ‘ The Tanganyika 
Problem’ (London, 1903), })p. 280, 286. 

PUityihdjihma and Linmothelphma liathbun, Nouv. Arch. 
Mus. Hist. Nat. Paris, 4® sen vii. (1905) pp. 268, 269. 

There area number of i*easons which have led me to offer here 
a new desc;ription of this genus established by A. Milne-E«l wards in 
1 887. As 1 have stated elsewhere the account given of the type 
species, P. armata^ and particularly the figures of it, leave a good 
(leal to be desired. Miss Rathbun reproduces a photograph of 
this same individual, axid adds something to the description; but, 
as a result of the Second and Third Tanganyika, Expeditions, we 

very incomplete though it is, that hie epecimen should come into the group c, in 
which the carapace extendH laterally less than an orbit’s breadth beyond the extenml 
orbital angle. While it may perhaps be doubted whether the distinction given 
above under j and f is of much weight, it will be evident that if tlie species 
wrofforoemis were withdrawn from its false position, the new form platymtus 
would then be distinguishable from amhigwM by the difference of the external 
maxillipeds. It is not necessary to discuss here the imsition which mrogoroenstH 
should really occupy, the simpler course is taken of merely incorporating the new 
species in the existing key. 

* ?roc. Zool. Soc. 1809, p. 701. 
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now possess in this country a fairly complete series of this species 
of both sexes. We have the |K)Ssibility for the first time of com- 
paring males with the female on which the genus was founded, 
and this might in itself justify a redescription. But a comparison 
between a large series of the form described as lAmnotJislphma 
mdculaia and the specimens of PUUythelphma arniata (which I 
was unable to make in 1899), has convinced me that the former 
cannot be regarded as constituting a separate genus, but falls into 
place as a species of PlatytJielphma, A third species of Platy- 
thdphusa is among the acquisitions of the last expedition, so that 
the description winch follows has been materially modified in 
view of our much more extensive knowledge. 

Deftcription, — Oarajm-ce almost quadrilateral ; anterodateral 
margins arcuated and armed wdth spines ; postero-latenil margins 
1 )ut slightly arcuated . Front little defiexed, nearly straight. Post- 
frontal crest distinct and perlated, but not extending to lateral 
margins. 8ub-orbital spine more or less distinct, in addition to 
j»rominent inner sub-ocular tooth. A stout triangular pi'ocess 
des(^ends from the external angle of the front, and may >je pro- 
duced into a small spine antero-distally. Antenna' situattnl partly 
behind and partly between this descending pi*ocess of the front 
end the innei* sulMunilar tooth ; the disbil segments thus e8caj)e 
an appearance of displacement by the front. Merus of external 
maxillipeds broader than long, the })alp being attached to its 
an tero* internal angle ; ischium without longitudinal furrow. 
Ambulatory legs somewhat compreased, the fourth leg consider- 
ably shorter than the others, and vcith its two terminal segments 
broad and flattened. 

Remarks. -With the inclusion of Linwothelphnsaj this genus 
has lost nothing of its original distinctiveness. In the generic 
description of Llmrwt/idphasa, stress was laid on the simple nature 
of the second antennal segment, which was undistorted by the 
deflcjxt'd front. Although it wa*s |)erhaps not very happily ex- 
pressetl, this character is just as typical of the other two species 
we know from Tanganyika, and deserves emphasis iiccordingly. 
In those genera and subgenera where the front is considerably 
depressed, the antennw have the appcamnce, at least, of a lateral 
displacement or distortion in consecpience. All the species of 
Platythelphusa show the front little defiexed, but have a trian- 
gular process descending from the external angle, which process, 
liowever, passes to the front and side of the antenna, without 
modifying its shape or direction. In order to make this distinctive 
fetiture quite clear, the frontal region of all three species of Plo>ty- 
iheVphusa is figured, while corresponding figures are given of 
certain well-known species of the subgenera of Potamon (Plate XVI. 
figs. 2-7). 

Owing to the modificjaiion of the generic characters of Platy- 
thdphusa and the suppression of the genus LimnolMph}/bsay 
Miss Ibithbun’s key to the subfamily Batamoninie* requires 
* Op. cit. t. vi. p. 246. 
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alteration. In the restatement which follows, the suhgenera ore 
omitted, as they are not affected, and care has been taken to 
i-etain the original form as far as possible. 

Subfamily PoTAMONiNiE. 

e. Ocular peduncles large, not tapering t»>wards distal extremity, 
y. A stout triangular process descemds from the external 

angle of the front pLATYTiiEiPHUSi.. 

y'. No proct‘ss descending from the external angle of the 
front. 

Front not armed with spines or spinules Potamon. 

y'. Front armed with spinules HYDUOTHKLPnrsA. 

e'. Ocular peduncles smalt tapering towimls distal extremity. Eeimktopus. 

Since there are now three species included in the genus Platy- 
tJielphma, it may be well to furnish a key to them, although they 
are much more distinct and well defined than is the (*ase with 
many species of Potcmoumitps. 

Key to the Species ^/PnATYTnELPursA. 

a. Carapace extending laterally more than an orbit's breadth beyond 
the external orbital angle; fiont less than one-third width of 
carapace armafa. 

a\ Carapace extending latemlly less than an orbit’s breadth beyemd 
the external orbital angle; front more tlum one-third width of 
carapace. 

h. Carapace moderately convex; carpus of idielipid M'ilhout spines 
on outer margin ; amhuhitory legs of moderate length, anterior 
margin of the nierus without spines maenhta. 

b*. Carapace extremely flattened ; carpus of cheliped hearing spines 
on outer margin: ambulatory legs long, anterior margin 
of the iiieruH producetl distally into two spines vuncvlcafo. 

Platythelpuusa armata a. Milne-Ed wards. (Text-figure 84.) 
Platyiheljihasa armata A. Milne- Edwards, Ann. Sci. Nat,, 
Zool. P ser., iv. (1887) p. 147. 

Platytelphusa armata Hilgendorf, Deutscli-Ost-Afrika, Bd. iv. 
Lief. ix. (1898) ]>. 22. 

PlMytheXj)tm8a armata Moore, ‘ The Tanganyika Problem ' 
(London, 1903), p. 286. 

Phiytheiphusa armata Rathbiin, Nouv. Arch. Mus. Hist. Nat. 
Paris, 4® s6i*., vii. ( 1905) p. 269. 

Description , — Carapace moderately convex, extending laterally 
more than an orbit’s breadth beyond the external orbital angle. 
The antei‘ 0 - lateral margins differ little in length from the posteiY)- 
lateral, with which they are almost directly continuous. Number 
of spines on antero-lateral margin extremely variable, usually 
four or five, in atldition to the spine at the external orbital angle. 
Begions and sutures fairly well marked. The postero-lateral 
regions exhibit a series of small slightly oblique gianular ridges. 
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Front less than one-third the width of the carapace, its marpn 
perlated, and with a stout spine at each extremity. Sub-orbital 
spines short and stout ; a small spine on the descending process 
of the front. Orbits small, *16 width of carapace ; orbital margins 
perlated. Eyes and peduncles small. Ohelipeds in both sexes 
unequal; merus trigonous, with distally a prominent spine on 
the anterior margin, and a small spine or tubercle on the ventral 
margin ; carpus with two spines on inner margin and one above 
the point of articulation with the hand. Hands and fingers 
somewhat compressed, the dorsal border being keeled and gmnu- 
lated ; the ventral border in the larger chela characteristically 
arcuated at the junction of the poUex. Fingers pointed and 
slightly hooked ; those of the larger chela gape, and have a pair 
of large fiat crushing-teeth proximally, with a series of rather 
smaller ones distally. In the smaller chela the teeth are fairly 
uniform and of moderate size. Ambulatory legs of moderate 
length. Colour, in life, yellowish brown, with irregular blotches 
of darker brown on the campace. 


Text-fig. 84. 



Flatythelphusa armatOf lai*ge male. X il. 


Milne-Edwards and Miss Rathbun give the detailed dimensions 
of an adult female (type specimen), but as we now possess for 
the first time particulars of males, the measurements of an 
adult male — the largest known specimen — are included here. 
In this individual (text-fig. 84) the size of the larger chela is very 
striking, the length of the hand and pollex being greater than the 
whole breadth of the caitipace. 

Pkoc. Zool. Soc. — 1907, No. XIX. 
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Adult male (largest specimen), MooiVs collection : 

Length of carapace 53*2 

Breath of carapace 66*3 

Fronto-orbital width 40*1 

Width of front 18*7 

Larger chela : greatest length of hand and pollex. 71*3 
„ „ gimtest height of hand 36*8 


Remarks. — While the chelipeds in both sexes ai*e unequal, it 
appears that either the right or left may be the larger, quite 
indiscriminately. The large crushing- teeth are often considerably 
worn in old specimens, and the spines of carapace and chelipeds 
become blunt and rounded. This is, in fact, the case with the 
male specimen which is figured, where it is clear that certain of 
the spines have lost their original sharpness, but it should be 
understood that the spines in (piestion are noimally very sharp 
and strong. 

A curious feature of the specimens of this Crab is the number 
of circular blotches which appear on the surface of the carapace 
and appendages. The marks are approximately round, and seem 
due to an eating-away of the calcareous matter of these spots, 
which occur in greater numl>ers on larger and older specimens. 
In some cases the fingers of the chelte have suffered severely, 
being partially eaten through by this process of erosion. It 
seems most probable that these blotches are due to the action 
of boring Algse. A portion of test including such a spot was 
decalcified, cleared, and mounted in balsam, but showed little 
structure even then. From a central point, a number of fine 
processes, or perhaps tubules, could be seen to radiate, but nothing 
further could be made out. 

Occurrence. — The locality is given by Milne-Edwards simply 
iis Lake Tanganyika. Moore states * that he obtained this species 
only off the west coast of the lake, and in nets and dredges worked 
in water of about 20 fathoms. The experience of the third 
Expedition shows that it occurs more widely distributed in the 
lake, and may be taken in much shallower water than 20 fathoms. 

Kasakalawe (south end): a single, rather young specimen, 
taken under a stone about water-level, at the same time as speci- 
mens of Potamon (Fotamonautes) platynotus, 

Mbete (south end) : two or three young specimens came on 
board my dhow clinging to the anchor-chain. The vessel was 
probably anchored in two or three fathoms of water. 

Among a number of specimens of Platythelphma maculata^ 
dredged in 10-15 fathoms, principally at the south end of the 
lake, are two or three small Ci-abs belonging to this species. 

Vua, on the west coast : a single adult, seen from the dhow 
crawling about in a foot or two of water, and caught in a hand- 
net. 

North end of the lake : a single specimen not full-grown. 

* Op. eiU p. 280. 
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Platythblphusa maculata (Cunnington), (Plate XVII. 
figs. 5 & 6.) 

Limnothelphtiaa maculata Cunnington, Proc. Zool. Soc. 1899, 
p. 698. 

Limnothelphma maculata Moore, ‘ The Tanganyika Problem ’ 
(London, 1903), p. 280. 

Limnothdphusa maculata Rathbun, Nouv, Arch. Mus, Hist. 
Nat. Paris, 4* ser., vii. (1905) p. 269. 

As this species is now legarded as falling under the genus 
Platythelphuaay in consequence of the examination of much more 
extensive material, it becomes evident that it merits a more 
complete specific description, which accordingly follows. 

Description, — Carapace modeiutely convex, extending laterally 
less than an orbit’s breadth beyond the external orbital angle. 
Antero-lateral margins shorter than postero-lateral, with which 
they are almost directly continuous. Niunber of spines on antero- 
lateral margin variable, usually three, in addition to the spine at 
the external orbital angle. Regions and sutures moderately 
marked. Postero-lateral regions exhibit a series of small slightly 
oblique granular ridges. Front more than one-third the width of 
tlie carapace, margin pei lated, and in extreme cases produced into 
a small spine at each extremity. Sub-orbital spines little deve- 
loped : no spine on the descending process of the front. Orbits 
large, ’24 width of camptice ; orbital margins perlated. Eyes and 
peduncles large. Chelipeds in the male unequal, subequal in the 
female ; merus rather shoit, trigonous, with distally a sharp spine 
on the anterior margin ; carpus with two spines on inner margin 
and one above the point of articulation with the hand. Fingers 
of the larger chela gape considerably, are pointed and slightly 
hooked, and cany a few larger crushing-teeth proximally, with 
smaller teeth distall}". Fingers of the small chela, and both chel© 
of the female (Plate XVII, fig. 5), distally meet closely in a sharp 
cutting-edge, while proximally there are unifonn teeth of modemte 
size. Ambulatory legs of moderate length. Colour in life dark 
brownish grey, with dark brown or reddish spots. 

As now there has been obtained quite an extensive series of 
specimens, some of which are larger than those examined before, 
it seems worth while to furnish a further list of dimensions, to 
comimre with those given under the original description of this 
species. As in the case of P, armata, the larger chela of old 
male specimens is of a great size, the length of hand and pollex 
exceeding the total breadth of the carapace. 


Adult male : nim. 

Length of carapace 12*9 

Breath of carapace 16*4 

Fronto-orbital width 13*2 

Width of front 6*1 

Larger chela : greatest length of hand and pollex 16*9 
„ „ greatest height of hand 8*7 


19 ^ 
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, Adult female (largest specimen) : xam. 


Length of carapace 13*1 

Breadth of carapace 16*9 

Fronto-orbital width 13*2 

Width of front 6*1 


JRemarks . — While none of the specimens examined* in 1899 
carried ova, it is satisfactory, on compaiison with this more ex> 
tensive collection, to find that those regarded as adult were so in 
reality. Female specimens of approximately the same size as tliat 
described, but one of which is ovigerous, while the other carries 
the already liberated young, occur in the recent collection. 
Indeed we have fui’ther a female with total breadth of only 
12*4 mm., but which is nevertheless ovigerous. The average 
size of the eggs themselves, which are not quite round, is 
1*9 X 1*5 mm. 

The much smaller size of this species enables it to be distin- 
guished at once from adult specimens of I\ annata^ but, apart 
from that, the great relative breadth of the front and size of the 
orbits are differences easily recognised. Among the number of 
specimens which w*e now possess there exists considerable indi- 
vidual variation in respect to the development of certain spines, 
and this accounts for a slight discrepancy which may be noticed 
between the foregoing description and that given in the first 
instance. In the original type specimens, the spine on the cari)us 
of the cheliped, above the articulation with the hand, is indicated 
but slightly, if at all. As it is, however, very well developed in a 
number of individuals, it is now included among the specific 
characters. Again, cei-tain of the new* specimens exhibit a small 
spine at each extremity of the front, and have a slight indication 
of sub-orbital spines, while others show no trace of these fefitures. 
A more complete description of the fingei*s of the chelipeds is 
now given, and from my own observations I can add the colora- 
tion during life. 

Occvrrence, — The type specimens described in 1899 were 
obtibined, according to the information supplied me by Mr. Moore, 
from Kituta Bay (south end), while he had also taken specimens 
iit Niamkolo (south end) and Sumbu on the west coast. The 
Crabs were said to have been captured in faiily deep water — never 
less than 60, and from that to 500 feet deep. In his book on 
Tanganyika, however, Moore states* that the specimens were 
obtained in water varying in depth from 500 to 600 feet. He 
also adds that the Crab occurs throughout the lake. With the 
latter statement, the experience of the recent Expedition is quite 
in accord ; but whether the original individuals came from such 
very deep water or not, it is certainly a fact that the species ma}^ 
be found in much shallower regions. 

Niamkolo Bay (south end): a large number of specimens 


• Op, cit. p. 280 . 
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dredged among sheHa in about 10-15 fathoms. Also obtained in 
rather shallower water, but seldom in lees than about 8 fathoms. 

Pembe (east coast) : among shells dredged in about 10 fathoms. 

Kimndo (east coast), 1/12/04 : dredged in about 10 fathoms. 
Among these, a curiously blotched and not spotted individual. 

Platythelphusa conculcata, sp. n. (Plate XVII. figs. 2 A 4.) 

Deacription , — Carapace extremely flattened, extending laterally 
less tlian an orbit^s bi'eadth beyond the external orbital angle. 
The whole body remarkably thin in appearance. Antero-lateral 
margins shorter than postero-lateral, with which they are almost 
directly continuous. Three ^ines on antero-lateral margin, in 
addition to that at the external orbital angle. Regions and sutures 
very ill-defined. Lateral regions exhibit a few small granular 
ridges. Front more than one-third the width of the carapace, 
margin spinuliferous and with a sharp spine at each extremity, 
8ub-orbital spines prominent ; a small spine on the descending 
})rocess of the front. Orbits of moderate size, '18 width of cara- 
pace ; orbital margins perlated. Eyes and peduncles rather large. 
Ohelipeds in the male subequal ; merus trigonous, with distally a 
sharp spine on the anterior margin, and a small blunt spine on 
the ventral margin ; carpus with two spines on inner margin, two 
on outer margin, and one above the point of articulation with the 
hand. Fingers distally meet closely in a sharp cutting-edge, 
while proximally there are uniform teeth of moderate size. 
Fingers of the larger chela (Plate XVII. fig. 4) have a few larger 
teeth proximally. Ambulatory legs long and slender ; the anterior 
margin of the merus, in each case, produced distally into two 
sharp spines, of which the terminal one is inconspicuous on the 
first and fourth legs. Colour (in spirit) yellowish brown, with 
darker reddish-brown spots. 

Dimensions as follows ; — 


Male (probably adult) : 

Length of carapace 10*0 

Breadth of carapace 11*9 

Fronto-orbital width 9'1 

Width of front 5*0 


Remcvrks . — It is unfortunate that we possess only a single 
specimen of this species, which appears nevertheless to be quite 
well marked. In size it is still smaller than P* while 

the much flattm]|d carapace and remarkable thinness of the body 
(whence the naik) at cmce arrest the attention. The great 
development of spines is also striking, there being two additional 
ones on the outer margin of the carpus of the cheUped and the 
same number on the anterior margin of the mei'us of the ambula- 
tory legs. 

Occwrrmce , — The only specimen obtained was associated with 
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P. mamdata^ and dredged among shells in lO-lS fathoms of water 
at the south end of the lake. 

8. Gemral Remarks, 

The principal result of our extended knowledge of the Brachyura 
of the African lakes is to make still more clear the very special 
nature of the Cmb-fauna of Tanganyika. As is found to be the 
case in so many different groups of animals, the forms occurring 
in Tanganyika are for the most part endemic, while those found 
in the other big lakes are often of wide distribution. There occur 
in Nyasa, as we have seen, three species of Potamonautes^ one of 
which, it is true, is described from that lake only. In the Victoria 
Nyanza, we find Potamon {Parathelphusa) nilotims, a very widely 
distributed form, and P. {Geothelphusa) emmi^ also known from 
Abyssinia. From the Albert Edwarti Nyanza there comes also a 
species of Geothelphusa, Thus, with the single exception of 
P. {Potamonautes) orhitospinus^ from Nyasa, the forms at present 
known from these big lakes are by no means confined to them. 

With Tanganyika it is quite otherwise. There are two species 
of Potamonautes, one of which is not known elsewhere, but beyond 
this, three species of a unique and remarkable genus wholly re- 
stricted to this lake. From the other lakes we have then only 
representatives of the subgenera of Potamon — forms such as are 
widely distributed in the tropical fresh-waters of the Old World. 
From Tanganyika, while we have some representatives of these 
normal African types, we have a preponderance of forms i)erfectly 
distinct and occurring nowhere else. There is an indication, too, 
of that richness of the Tanganyika fauna which is so noticeable 
in some other animal groups. We know of five species of Crabs 
from Tanganyika, thi-ee from Nyasa, and only two from the 
Victoria Nyanza. 

It is necessary to add a few remarks on the affinities of the 
genus Platythelphusa, The species P. armata has been considered 
to exhibit a distinctly marine appearance. Milne-Ed wards stated 
in the course of his oi'iginal description that the Crab bore such a 
resemblance to certain marine or brackish-water Grapsidee that 
we might relate it to that gi'oup, were it not for the development 
of the abdomen and the absence of metamorphosis. In his book 
on * The Tanganyika Problem,’ Moore * very rightly challenges 
the value of such a character as the latter to the systematist. If 
the absence of metamorphosis is the result of a particular habitat, 
as we have reason to suppose, we ought not to take it into account 
when we attempt to determine the affinities of a newly-discovered 
specimen. At the same time it would seem as if the resemblance 
to the Grapsid® could be only a very superficial one, produced, 
perhaps, by the more 6r less quadrilateral shape of the carapace. 


♦ Op, cit. p. 2S8. 
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It must be admitted that the considerable development of 
spines, which we find in all these species, is a feature more 
commonly found among marine Grabs than among those inhabiting 
fresh«water, and so would in itself convey a false impression on a 
casual inspection. But we need not go outside the subfamily of 
the Potamoninse to find examples of Grabs which are just as 
“ n^ine looking/’ as far as the development of spines is concerned. 
This is true of a number of species of Pa/ratkdphusay and when 
we pass to the other subfamilies of the Potamonidae, we have 
Potamocarcinus^ Valdivia^ and DilocarcinuB, all extremely well 
armed with spines. As with all these genera and subgenera, 
there can be no doubt that Platythelphusa^ despite its appearance, 
finds its nearest allies in this group of forms which are essentially 
and typically fresh- water in habitat. 

It is a matter of more difficulty to decide which of the allied 
forms are most closely related to Platythelphtisa, The species now 
known as P, mamdata has been stated to be a primitive form *, 
on account of the little deflection of the front, the nature of the 
antennse, and the spine-bearing margins of the carapace. Tliese 
features are equally characteristic of the other two species of the 
genus, and do seem to show less specialisation than the deflexed 
front and inflated gill-chambers of some of the semi-terrestrial 
species of the subgenus Potamon, It is then not with the 
latter, but near the genus Hydrotfielphuaa and the subgenus 
Parathelphma that we ought probably to place this distinctive 
Tanganyikfin genus. 

The problem of the origin of Lake Tanganyika, about which so 
much has been said and written, is of course intimately connected 
with the questions which have just been discussed. If the lake be 
the modified remains of part of an ancient ocean, we may expect 
its inhabitants to show lx)th a primitive chaiacter and a marine 
aspect. These, Mr. Moore considers, are exhibited by all the 
members of his “ halolimnic ” gi’oup, among which are reckoned 
the species of Platythelphnsa, It has been shown, however, that 
this genus has no better claims to a marine origin than other 
representatives of the family, and at the same time, that while it 
is not so specialised as certain allied forms which have adopted a 
partially terresti'ial mode of life, neither need it be considered as 
the most primitive in the group. Still there is little* evidence 
that this form was ever anything but wholly aquatic, and it may 
have become modified by the truly oceanic conditions prevailing 
in Tanganyika, until it attained a superficial resemblance to 
marine types. 

In his report on the Macrurous Orustacea of the Expedition, 
Dr. Galman shows t that they are to be regarded rather as 
specialised than as primitive in character, and it may be asked 
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why the same is not toie of the Brachyura. An explanation is 
really not far to seek. All the Macrura concerned are wholly 
aquatic types, while among the Brachyura we have to institute 
comparisons with forms which have partially accustomed them- 
selves to a terrestrial existence. Such a profound change in 
habits must produce an effect which, in comparison, would dwarf 
any modification brought about within the limits of a sin^e 
medium. 

There is gradually being accumulated a mass of information 
concerning the other animal groups inhabiting Tanganyika, and 
in nearly every case it is found that the forms are to a large 
extent endemic and, moreover, very distinct and highly modifi^. 
The explanation of this fact will be equally the explanation of 
the remarkable cha meter and variety of the Tanganyika Crab- 
fauna, when compared with tliat of the other great African lakes. 
There seems little doubt that it is to be found in a growing 
divergence taking place in the lake during a prolonge(l period of 
isolation. 


EXPLANATION OF THE PLATES. 

Plate XVI. 

Fig. 1. Potamon (Potanionautee) orhtto8pinu$ (p. 259). Adult male, general view 
from above. Nat. Mize. 

Figs. 2-7. Series of figures of Flatffthelj^hvaa and Fotamon to show the frontal 
region and illustrate the relations lietween the front, descending process, 
and antenna (p. 267). 

Fig. 2. Platffthelphum macufata, X 5. 

3. Flatythefphuaa conculcata. X 6. 

4. Flatffthelphtim armata, X li. 

6. Fotamon (Parathelphusa) nilotieus, X li. 

6. Fotamoti {Fotamonautea) ptatpnotus. X 2. 

7. Fotamon {Fotamonautea) perlatus. X 2. 

Plate XVII. 

Fig. 1. Fotamon (Potamonautea) platpnotua (p. 264). Adult female, general view 
from above. Nat. size. 

2. Flatjfthelphuaa coficulcata (p. 273). Male, pneral view from above. X 8. 

3. Fotamon {Potamonautea) platynotua 264). Larger chela of adult female, 

to show nature of dentation. X If. 

4. Flaijfthalphuaa conculcata (p. 273). Larger chela of male, to show nature 

of dentation. X 5. 

5. Flatnthelphuaa maculata (p. 271). Chela of female, to show nature of 

dentation. X 6. 

6. Flatythatphuaa maculata (p. 271). Abdominal region of a female, from 

beloa, to show the large size of the abdomen, and the degree to which 
it covers the stenium. X 8. 


Reference Lettera, 


ant. 1. Antennnle. 
ant. 2. Antenna (second segment). 
d.pr. Descending process of front. 


ex.orh. External orbital spine. 
a.$o. Sob-orhital spine. 
i.eo. 8ub-ocnlar tooth. 
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5. On Two new Bpecies of the African Genas Mierochcetu/t 
belonging to the Collection of Oligoohseta in the Musenm 
of Christiania. By Frank E. Beddabo, M.A., F,R.8., 
Prosector to the Society. 

[Received February 1, 1907.] 

(Text-figures 85 & 86.) 

Dr. Robert Collett, the well-known chief official of the Christiania 
Museum, was so good as to entrust me, some little time since, 
with the collection of Oligochseta belonging to that Museum for 
study and description. In examining the collection I found 
three specimens, representing two species, of the Ethiopian genus 
JficrocAofiiis* which I believe to be new to science, and of which 
1 l>eg to lay the following descriptions before the Society. 

MlCROCHiEl’US COLLETTI, Sp. U, 

1 have the pleasure of dedicating this obviously new species to 
Di*- Collett. The mateiial consists of but one specimen, which is 
entire, but considembly softened. It measures about 170 mm. 
in lengt^h by 7 mm. in breadth after the clitellum ; the anterior 
region of the body is wider. The colour is grey-brown, yellow 
on the clitellum. 

The se((e have the usual paired aiTangernent found in this 
geniis, and commence upon the second segment of the body. The 
setae are smaller upon the anterior segments and considerably 
larger in the clitellar region, where they are quite twice the 
len^h. The larger setie are ornamented. Some of the anterior 
segments consist of two rings. 

The clitellum (text-fig, 85) is very sliarply marked off by its 
colour and by the greater thickness of the body-wall in this 
region. It commences with the xivth and ends with the xxhiih 
segment. The position of the clitellum is not anomalous for the 
genus, and the specimen permits of no doubt upon the matter. 
The clitellum is perhaps best described as saddle-shaped ; but, 
as a matter of fact, the clitellar epithelium has also invaded the 
ventral surface. There is, however, a diminution in thickness 
indicated by an overhanging of the body- wall just ventral wards 
of the latei^ setie. This arrangement is inte^ered with in the 
region of the genital papillas by those structures, as will be seen 
by the accompanying figure (text-fig. 85). 

The mj^rtdioporeB ai*e obvious and in front of the lateral pair 
of setee. 

Theoricfuca! pwes are very conspicuous upon the xivth segment. 
Each lies between and in the same line with the vent^ and 
dorsal setSB. 

* lit addHioo to tbe known op to the «nd of last oontnry (tee BlieliMlm, 

Oligochseta in * Dae Thierreich Jf. oHeoNt has been subsequently described (see 
Miraaelsen, MT. Mas. Hamburgh xix. 1904). > 
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The gmital papiUcB (see text-fig. 86) are large and conspicuous ; 
they occupy the xviith, xviiith, and xixth segments. Th^ are 
quadrangular in shape, with rounded angles, and each is continued 
by a narrow ridge towards the middle ventral line. I traced the 
sperm-ducts in the interior of the body as far as the segments 
occupied by the genital papillae, in connection with which I pre- 
sume that they open. But I am unable to fix more precisely the 
point of opening. 

Text-fig. 8e5. 



Microchatus colletti. 


I have not found it altogether easy, in view of the condition 
of the specimen and my unwillingness to injure it, as it is a 
type, to ascei’tain the position of certain of the internal organs. 
Assuming that the single pair of sperm-sacs is in the xth seg- 
ment, the strongly marked gizzard lies in segment vii. This 
segment is followed by two veiy thick septa, which thus separate 
segments vii./viii. and viii./ix. The dorsal vessel is double in parts, 
and in segment ix. each half is much dilated, and a heart-like 
structure is formed precisely like that which I first described in 
Microchcetus microehoetus* , and which also occurs in other species. 
The last pair of lateral contractile hearts lies in segment xi. The 
calciferous glands are in segment ix. 

The spermathecce, which are, as is the case with other species 
of this genus, minute in size, open on to the boundaiy-line of 


• Trang. Zool. Soc. xn. p. 68. 
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segments xi./xii. and xii./xiii. There are either three or four on 
each side of the nerve-cord in each segment scattered between 
the ventral region of the segment and the dorsal mid-line. 

Copulatory gUmde are rather numerous in this species. There 
ai‘e three pairs anteriorly, which lie respectively in segments x., 
xi., and xii. Each gland is double, as is commonly the case, being 
composed of two sausage-shaped glands uniting to form a common 
duct. They lie to the inside of the sperm-duct, which is almost 
or quite in contact with them as it passes back to the external 
pore. In addition to these three smaller pairs of glands there is 
a single much larger pair lying two or three segments behind the 
clitellum, and occupying a similar position in the body. Each of 
these glands is also double ; but each tubular half is longer and 
is coiled once upon itself. There are no conspicuous bundles of 
genital setae associated with any of these copulatory glands. 

The locality of the species is ‘‘ Zululand.** 

MiCROCHiBTUS ZULUENSIS, Sp. n. 

Two fragments contained in the same tube and from the same 
locality as the species just described clearly belong to the same 
genus, but as plainly constitute another species of that genus 
hitherto undescribed. Both fragments include the entire head 
and body for a long way behind the clitellum. 1 do not give 
exact measurements; the diameter of the anterior pai*t of the 
body is 1 2 mm. or so. The worms thus belong to a larger species 
than Microchcetua colletti. 

One of the specimens (text-%. 86) is more fully mature than 
the other, and there is a difference in the number of the genitiil 
papillsB which is not attributable to immaturity, I am thus able 
to give a lietter account of extenial characters. But as the worms 
are much softened my examination of the internal anatomy has 
led to less satisfactory results. Nevertheless, I have been able to 
make out certain anatomical facts which are of importance in the 
discrimination of species. 

The setie are so minute and difficult to see upon many segments 
that I have found it impossible to map the regions of the body 
by their aid only. Assuming, however, that the male pores are 
upon the border-line of segments xiv./xv,, a very usual position for 
them to occupy in this genus, and that the gizzard is in segment 
vii., which is also the case with other species, I arrive at the 
following determination of the position of the clitellum and of 
other organs. 

In the fully mature indivi4ual the cliteUum^ recognisable on 
the xivth segment, is completely developed on the xvth, and 
extends to the end of the xxviiith. It is saddle-shaped, a bare 
ventral area being left. In addition to the clitellum, segments 
xvi.*-xxii. possess on either side a longitudinal baud distinct from 
the clitellum, though of the same appearance in general, coupled 
with slight dissimilarity in colour, which is plainly the tubereula 
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pvherUtM», This is confirmed by the fact that in the second im- 
mature example without a clitellum the tubercula pubertatis were 
nevertheless quite plain, though apparently occupying a segment 
less. 

Text-fig. 86. 



M%croQl\mt%i9 zulwnsis. 


The copulatory papiUcn (text-fig. 86) with their setse are very 
obvious and very numerous in this species. In both specimens 
there are two series of these papillae, one anterior to the clitellum 
and one on some of the postenor segments of the clitellum. In 
the fully mature individual with the completely developed cliteUum 
there is a single pair of these structures on segment xi., a papilla 
of the pair being situated a little to the dorsal side of each 
ventral pair of setee. These (the ventral) setie are also present on 
the xith segment. These anterior papillae are considerably larger 
than those of the posterior series. The latter are in all five pairs 
situated on segments xxiii.-xxvii. inclusive, thus immediately 
e^tinuing on the tubercula pubertatis. In the immature indi- 
vidual th^e were the same papilla upon the xith segment ; but in 
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addition to those there was a smaller pair upon the xiith segment, 
more ventrally plaoed, and in fact corresponding in position to 
the |K)sterior series. These latter papilke in the present specimen 
are fewer than in the adult, but they commence upon the same 
segment, L e, the xxiiird. Thei« are four upon the right side of 
the body and only two upon the left. 

The gizzard is distinctly contained in tw’o segments, which are 
the vith and viith ; the greater part of it, however, lies in seg- 
ment vii. Tlie nxeaenteries separating segments vi./ix. are thick. 
The ratlier small caLciferoaa glanda are in segment ix. ; the intes- 
tine begins suddenly in segment xi. The doracU blood-vessel is 
dilated in segment ix. I imagine that this species is one of those 
which only possess one set of testes, funnels, &c. For the sperm- 
sacs and reservoirs consist of one pair in the ixth segment attached 
to the posteiior wall of that segment and a pair in the xth 
attached to its anterior wall, L 6. the same septum as that which 
l)ears the sperm-sacs. The two sacs of each side of the body seem 
to communicate, and 1 ttike the anteiior pair to be the sperm-sacs 
and the posterior pair to contain the funnels. 

T was quite unable to find any speriuathecie. 1 am unwilling, 
however, to assert that these organs are absent. If they liappened 
to contain no sperm their minute size and the softened condition 
of tile worm would render it at least very difficult to detect them. 
The only other species, as it appears, in which no spermatheca* 
have been detectetl is Dr. Michaelsen^s recently described M.gr isetcs * . 
But as this latter species is holandi-ous it cannot be confused with 
M, znlnensis, than which it is also a good deal smaller. 


March 19, 1907. 

Dr. Henry Woodward, F.R.S., Vice-President, in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in February 1907 : — 

The registered additions to the Society’s Menagerie during the 
month of February were 76 in number. Of these 27 were 
jicquired by presentation and 10 by purchase, 36 were received 
on deposit, 1 by exchange, and 2 were born in the Gardens. 
The total number of departures during the same period, by death 
and removals, was 188. 

Among the additions special attention may be directed to : — 

A Long-tailed Goml {Nemorheedus caudatm\ from Korea, new 
to the Collection, presented by Mr. C. F. G. Bilbrough on Feb. 5th, 

A Harpy Eagle {Thrasaetm* harpyia) from South America, 
purchased on Feb. 8th. 

Mr. Herbert F. Standing read a paper, illustrated by lonteni- 
• L»c. eU. (on p. 877). 
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alides and large series of photographs and specimens, on recently 
discovered subfossil Prosimies from Madagascar, in which he dis** 
cussed their affinities with extant Lemurs and with the higher 
Primates. The remains were obtained in the muddy bed of a swamp 
formed by the blocking-up of the river Mazy by a lava-flow, at from 
a few inches to 3 or 4 feet below the surface. They consisted of 
a large number of skulls and limb-bones of Lemurs and Lemur- 
like animals. This great amount of material enabled. the author 
to corroborate the view, previously put forward by Dr. Forsyth 
Major, that the extinct Lemurs of Madagascar were, in many 
respects, intermediate between existing Lemurs and Monkeys, 
and to express his belief that the New World Monkeys and the 
Lemuridfe, m well as the Malagasy Indrisinse, had a common origin. 
He also stated his opinion that, in view of the recent additions to 
our knowledge of the Prosimife and of what the present collection 
revealed with regard to their close relationship to the Apes, it 
was not possible to separate the Primates, as hitherto, into the 
two suborders Lemuroidea and Anthrojx)idea. 

This paper will be printed entire in the ‘Transactions.^ 


The following papers weie read : — 


1. Descriptions of some New Species of Animal Parasites. 
By L. W. Sambon, M.D., F.Z.S.* 

[Received March 19, 1907.] 

Wellcomia mitciielli Sambon. 

Abstr. P. Z. 8. 1907, p. 15 (March 26). 

Habitat Small intestine of Fedetes cafer. 

Only females found, 12-15 mm. long and about 1 mm. broad. 
Characterised by the presence of a conical ovipositor 2-3 mm. 
long, placed ventrally on the anterior third of the body, 2- 
3*5 mm. from the cephalic extremity, and by a spirally twisted 
tail, 2-3 mm. long, tenninating in a fine point. Body semitrans- 
parent. Head tapering anteriorly. Mouth trilabiate ; oesophagus 
long and terminating in a spherical bulb. Anus open ventrally 
at 3-4 mm. from tail-end. Eggs smooth, oblong, asymmetrical, 
and measuring 60-65 p by 28-32 fx, 

Sparganum BAXTERi Sambon. 

Abstr. P. Z. S. 1907, p. 16 (March 26). 

Habitat Connective tissue of Man. 

Long, flat, unsegmented body, 15 cm. long and P6 mm. broad, 

* [The complete account of the new species desciibed in this communi^tion 
ap^rs here ; but since the names and preliminary diagnoses were pahlished in the 

^ Aostract,’ the species are distinguished by the name being underlined. — Kpitob.] 


1907,] OK N£W HJiraCOOBlOARINSS. 389 

with numerous irregular transverse folds and a distinct longitu- 
dinal groove on ventral surface. Anterior extremity 2-5 mm. 
broad ; head completely invaginated. Posterior extremity 2 mm. 
broad, with shallow median slit. Extracted from an abscess on 
the thigh of a Masai in British Central Africa. 

ScH isTosoMUM MANS ONi Sambon. 

Abstr. P. Z. S. 1907, p. 16 (March 26). 

Hahitat, Blood-vessels of Man. 

In the Congo Free State, in other parts of Africa, and in the 
West Indies there is a form of Bilharziasis clinically and patho- 
logically similar to the Asiatic form caused by SchistoBomum 
japonicunij and unlike the classic East African form due to 

hcumatohium. The eggs of the species which causes this peculiar 
form are never found in the urine, but seem to be eliminated 
through the intestine only. They differ from those of S* hcema- 
tohium in having a broad lateral spine totally different in size, 
shajie, and position from the small, straight, terminal spine which 
characterises the ova of S. ha^rmtohium. Hitherto, the laterally 
spined ova, usually observed in Egypt in cases of mixed infection, 
liave been looked upon as having been distorted while passing 
through the rectal mucosa. Sir Patrick Manson suggested several 
years ago, that the laterally spined ova found in the faeces of 
patients, and never in the urine, might represent a new species, 
in appreciation of this, one of his many genial intuitions, the new 
species is dedicated to him. 


2. Descriptions of five New Species of Hcemogregarines from 
Snakes. By L. W. Sambon, M.D., F.Z.S., and C. G. 
Sbligmann, M.D.j F.Z.S.* 

[Received March 19, 1907.] 

HiGMOGREGARiNA POCX)CKi Sambon, 

Abstr. P. Z. S. 1907, p. 16 (March 26). 

Habitat, Erythixicytes of Indian Python, Python molar U8 L. 

Club-shaped ,14-16^ long. Anterior extremity rounded, 3-1 5 /i 
broad. Posterior extramity attenuated and recurved. Cytoplasm 
more or less granular. Nucleus median or nearer posterior ex- 
tremity, large, oval, and with coarse, deeply staining chromatin 
granules. Parasite lies parallel or obliquely to long axis of host- 
cell, of which it occupies about two-thirds, without causing much 
alteration beyond displacement of nucleus. 

* [Hie complete account of the new species described in this communication 
appears here : but since the names and preliminaiy diagnoses were published in the 
* Abstract/ the species are distinguished by the name being under]inedr--£DiTnR.] 
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Hjemogregabina bhattocki Sambon. 

p. ’l7 (March 26). 

Hahitai, Erythrocytes of Diamond Snake, Python spitotea 
(Lac4p.). 

Club-shaped. Some forms more slender, 14-16 p long and 2 p 
broad, wdth both extremities rounded and differing only slightly 
in thickness. Other forms more bulky, somewhat similar to those 
of Python mohirus, but larger, 22 /x by 4 p. Nucleus median 
and very large, 9 p by 4 p. Host-cell sometimes slightly distorted, 
nucleus pushed to the periphery. 

H^m ogregarina refringens Sambon. 

Absii^R z7's 7T907, prr7 (March 26). 

Habitat, Erythrocytes of Hoary Snake, Pseitdaspia cana L. 

Crescentic, bean-shaped, and discoidal forms occur. The slender 
crescentic forms have a long, oval, and more or less central nucleus. 
The bean-shaped forms measure 10-12 p in length by 5-6 p in 
width ; they have a wide central nucleus, and their cytoplasm is 
literally crammed with rounded, highly refractive granules. Host- 
cell unaltered beyond occasional displacement of nucleus. 

H^mogregarina mansoni Sambon. 

AbsStr. P. Z. S. 1907, p. 17 (Marah 26). 

IlahiicU, Erythrocytes of Testaceous Snake, Zamenia flagelli- 
formia L. 

Oval or bean-shaped cyst 12-13 p long by 5-6 p broad, en- 
closing club-shaped parasite doubled up in the form of a letter U 
with both branches of equal length and closely applied. Nucleus 
median and situated near bend at one pole of cyst. Chromatin 
arranged in transverse parallel lines or in concentric circles. 
A characteiistic feature is the almost constant presence of two 
large chromatoid granules usually placed one on each side of 
nucleus. Host-cell unaltered, nucleus slightly displaced. 

H^mogregarina rarefaciexs Sambon. 

"*Abstr. P. Z. S. 1907,~p.T7 (March 26). 

Habitat, Eiythrocytes and leucocytes of Couper’s Snake, 
Coluber coraia var. couperi Holbr. 

1. Slender, elongate, cylindrical forms 14 p long by l*5p broad, 
sometimes presenting a refringent granule or vacuole at each 
extremity. Host-cell apparently unaltered or only slightly 
hyperti'ophied. 

2. Large bean-shaped foniis 12-13 p long by 4-5 p broad, with 
cytoplasm more or less granular and occasionally vacuolated. 
Nucleus small, round, median, with fine chromatin grains. The 
host-cells containing this form measure about four times the 
normal size, and are entirely dehiemoglobinized and greatly atten- 
uated. Their nucleus is hypertrophied. Sometimes two or even 
three parasites may be found in the same host-cell. 
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3. The Rudd Exploration of South Africa. — VII. List of 
Mammals obteined by Mr. Grant at Coguno, Inham- 
bane. By Oldfield Thomas, F.R.S., F.Z.S., and R. 0. 
Wboughton, F.Z.S. 

e [Received February 21, 1907.] 

No part of South Africa was moi’e inadequately represented in 
oui- National Museum than the Portuguese territories north-east 
of Delagoa Bay, and we are glad to say that the fine collection 
from Inhambane of which we now give an account does much 
towards filling up the lacurw. Mr. Grant found a good collecting 
place at Coguno, about 75 miles to the south-west of the town of 
Inhambane, and obtained there the whole of the present series, 
which numbers 212 specimens, belonging to 39 species. 

Of these we have described 6 as new, several of them being 
particularly striking forms, notably a Galago and a Fetrodromus. 

And l}esides the novelties, specimens that are of very special 
value are the topotypes of such of Peters’s species as were described 
fiom Inhambane, these being the first of a series of Petersian 
to{)otypes which we hope Mr. Grant may in time be able to com - 
jilete, since all S.E. African Mammalogy seems to circle lound the 
species obtained during the epoch-making voyage of the famous 
German zoologist, and but little satisfactory work cjan be done until 
good modern specimens of all his b|>ecies are available for study. 

As before the whole of this valuable collection is presented to 
the National Museum by Mr. C. IJ. lUald. 

Mr. Grant’s notes on the Inhambtine District are as follow’^s : — 

“ Inland from Inhambane the country is composed of more or 
less undulating, sandy flats, densely bushed and timl)ered ; often 
for many miles the only oj.>en spaces are the clearings made by the 
mitives for their kraals and cultivated lands. 

“ Some of the river-valleys are more open, consisting of patches 
and stretches of forest alternating with open plains, generally 
thickly covered with palmetto. 

The rivers, excepting the Intanime, are merely huge, dense 
reed-beds, through which the actual w atercourse is often traceable 
only with difticulty. 

. “ The natives are very numerous and are mostly Mchopee, witli 
a small sprinkling of Machangaan, and all are great huntera and 
trappers, and gave considerable help throughout the trip, either 
>)y giving information as regards species or in bringing in 
specimens. 

“ My head camp lay close to the Commando of Coguno, which 
is about 130 kilometres by the Panda Boad from Inhambane; 
thence short trips and excuraions were made into the surrounding 
oountxy as necessity demanded. 

Owing, to the denseness of the bush and the comparative 
flatness of the veldt local guides were always necessary. 

Proc. Zoon. Soo. — 1907^ No. XX. 20 
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So far as 1 coiUd learn, the District has never been surveyed, 
so that the altitude of Coguno, or other places, is unknown, 
but probably no part exceeds 1000 ft. The actual position of 
rivers and localities can only be roughly estimated. 

“ Throughout my stay the climate was delightful ; the average 
temperature being around 80° in the shade, occasionally reaching 
88° ; it being the dry season, there was little rain. 

The following species were not obtained but exist at Ooguno, 
and the native names may be of interest. They are : 


“ Lutra Bhalu. 

Mtmgoa gracilis Lengo. 


Thryonomys swmderenianus . . . Shleti.*^ — C. H. B. G. 

1. Papio porcarius Bodd. 

Hat skin. 

Native name, ‘ Infeni.’ 

This species was not seen in the neighbourhood of Ooguno 
Camp, but is said to be common to the North and West. The 
flat skin sent was obtained from a native who killed it some 
20 miles to the northward of my camp.” — 0. H. B. G. 

2. Ceroopithecus pyoerythrus erythrarchus Peters. 

e , 1492, 1594. ?. 1493, 1599. 

Mr. Pocock informs us that he considers Peters’s erythrarchm^ 
of which these are topotypes, should be ranked as a subspecies of 
pygerythrua F. Ouv. 

‘‘ Native name, ‘ Makaku ’ or ‘ Ihow.’ 

Common and inhabiting the denser forests where it lives on 
the wild fruit and berries. Never observed in large troops ; single 
old males were sometimes seen, but were usually unapproachable. 
They are at all times wary and extremely difficult to secure. 
Cercopithecus albigularis exists in the district, but is very rare 
and local and even the natives were unable to obtain me speci- 
mens ; it is known to them as ‘ Glanglanu — C. H. B. G. 

3. Galago granti, sp. n. 

c?. 1617, 1618, 1619, 1660, 1662. $ . 1517, 1653, 1663. 

A member of the moholi group, with an unusually bushy black- 
tipped tail. 

Fur fine and soft, about 15 mm. in length on the back. General 
colour above drab-bi*own, rather darker than Bidgway’s ** drab.” 
Under surface cream-buff, the basal three-fifths of the hairs slaty, 
light nose-line and black orbital patches as in &. mohoU, Outer 
side of fore limbs light drab, lightening to white on the hands ; 
inner side like belly. Hind Umbs as usual dull mmm-bufi* 
throughout, rather duller than on the belly. Tail long, unusually 
bushy, the hairs attaining a length of 20-25 mm., those dt true 
mohM but little more than half this len|^ ; in o^ur the basal 
three-fifths of the tail is drab-ln*own 1^ the body, gradually 
darkening terminally to blackii^ brown. 
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Skull readily diefcinguishable that of G, mokolt by its much 
longer muzzle, the palate-length being over 17 mm., as com- 
pared with 15 in the type of mohoU, and all the other muzzle 
measurements in propottion. The bullie also are lower and 
less abruptly swollen anteriorly, and the canines appear to be 
lather heavier. 

Dimensions of the type : — 

Head and body 158 mm. ; tail 237 ; hind foot 63 ; ear 43. 

Skull — greatest length 45 mm. ; basal length 35 ; zygomatic 
breadth 28; mastoid breadth 23*5; tip of nasals to back of 
orbits 25 ; palate-length 18 ; front of canine to back of m® 15*6. 

Tf/pe, Adult male. B.M. no. 6.11.8.7. Original number 1662. 
Collected 26 August, 1906. 

This Galago diifers from G. mohoU by its long bushy black- 
tipped tail and by its markedly longer muzzle. Peterses G, moe- 
mmhicus^ the skull of which is figured by him under the name of 
semgakmia, has a short muzzle as in the true nwhoU, 

With regard to G. compieiUatus I. Geoff., Prof. Trouessart 
kindly informs us that the of the type is only 20 mm. in total 
breadth, therefore exactly as in mohoUy not as in the Inhambane 
species. 

We have had great pleasure in naming this interesting little 

Bash-l)aby ” after its captor, Mr. C. H. B. Grant, who has 
collected the whole of the immense number of mammals recorded in 
the pi*esent series of papers, and has thus ably utilised the splendid 
opportunity afforded him by the generosity of Mr. Rudd. 

** Native name, ‘ Suwaiijati.* 

‘‘ Common and inhabiting the forests. It is strictly nocturnal, 
sleeping during the day in the hollow trees, where it may generally 
be taken in small family parties. This species like many others 
is eaten by the natives. 

“ G. crasfdcavdaiiia was several times heard calling in these 
parts at night, and I saw one skin worn by a boy; none, however, 
could be secured by myself or the natives, although I offei^ good 
rewards for a specimen . It is known to the natives as ‘ Gerile — 
C. H. B. G. 

4. ScoTOPHiLUS NiGRTTA Schreb. 

6 . 1577, 1578, 1621, 1656. $ . 1579, 1616, 1665, 1671, 1672, 

1673. 

In this aeries there would seem to he two forms distinguished 
by size. The larger con*esponding closely to, if not identic^ with, 
the specimeiMj fmm Klein Letaba provisionally identified by 
Thoiiaas 4 Schwann (P. Z. S. 1906, p. 577) as fiigrita. The 
presence in one place of two forms differing in me seems to be a 
oommmi oecuitence in this group, as for instance, planirontris and 
mriiUe of Peters from the Zambesi Talley, and nigrita hereto 
and dam^trenma of Tliomas from S. W, Afidca. W e are of opinion 
that it is safer to in^iide all these specimens provisionally under 
nigrita until the group can be workM out in its entirety. 
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‘‘ Native name, ‘ Mongavilane/ 

“Quite the commonest of the Bats at Ooguno, Generally 
appears long before dark, flying fairly high, and can be easily 
secured with a shot gun. Numbers 1621 and 1673 appeared to 
me different from the others, from which they were easily 
distinguishable on the wing.” — C. H. B. G. 

5. ScoTOPHiLus SCHLIEFFENI Peters. 

<J. 1595, 1631. 

This is the most southern locality from which this small SootO’ 
phihis has been recorded, the next being Marungu, whence 
Dr. Noack described his S, minimm, 

6. Glauconycteris papilio Thos.* 

<J. 1580, 1603. $. 1620. 

Additional specimens of the rare and lemarkable Butterfly- 
bats of the genus Glauconycteris are extremely welcome. The 
present examples agree in size and the colour of their heads with 
G, papilio^ and equally differ from the white-heade<l and whit(‘- 
bellied G* variegatus Tomes, of Damara-land. 

“Native name, ‘ Mongavilane.’ 

“ Apparently uncommon, as the three specimens ttiken were 
the only ones observed. 1liey appear about the same time as 
Scotophilus^ but have a more butterfly-like flight, which easily 
distinguishes the species at a good distance.” -C. H. B. (5. 

7. PiPiSTRELLUS NANUS Peters. 

$. 1668. 

Quite like the specimens from Legogot mentioned in the hist 
paper on the Budtl Collections (Thomas tk Schwann, P. Z. S. 
1906, p. 780). 

“ Native name, ‘ MongaAdlane.’ 

“ These little Btits were fairly common, but, owing to their 
small size and rather late appearance, a big series was not 
obtainable.”— C. H. B. G. 

8. Amblysomus obtusirostris Peters. 

cJ. 1635, 1637, 1670. $.1649. 

“ Caught in run in thick bush.” 

These valuable si^ciinens are practically topot 3 q)es of Petexs’s 
species, which was described from the neighbourhood of lnhaml)an<^ 
town. 

Their bellies are of a peculiar coppery brown, and the lighter 
basal portion of their dorsal hairs is also strongly tinged with the 
same ciolour. In A, chrifstUus Thos. & Schw., from Delagoa Bay 
the same parts are white or yellowish white. The hairs of the 
back are about 5 mm. long in A, ohimirostriSj 6*5 mm. in 
A, chryaiUua. 

* Aim. & Mag. N. H. (7) .\v. p. 77, 1905, 



1907.] HAMMALS FROM COGUKO^ INHAMBARE. 269 

“ Native name, * Tukunve.' 

“ Fairly common and forming runs just below the surface in 
the sandy ground, in the forest and bush. Owing to the peculiar 
nature and smallness of the runs it was found impossible to tmp 
it and it could only be taken when seen working.” — C. H. B. G, 

9, Peteodromus schwanni, sp. n. 

S . 1521, 1523, 1536 1539, 1557. 2 . 1500, 1515, 1522, 1524, 

1537, 1538, 1552, 1553, 1554, 1555, 1556. 

Allied to P. sultan * Thos., but skull shorter and the tail more 
hairy and more finely scaled. 

General chaiticters as in P. svltan^ the peculiar round-headed 
bristles underneath the tail quite as in that species. Colour 
similar throughout, except that the dull russet-brown dorsal area 
is broa<ler and more diffused, extending nearly across the back, 
instead of forming a comparatively narrow line down the spine 
sharply separated from the grey of the shoulders and flanks. 
Face-markings, limbs, and under surface all quite as in avltan. 

Tail rather longer than in sultan^ and the scaling finer, 13 rings 
of scales to the centimetre instead of 10 as in sultan \ upper 
surface well haired throughout, the scales nearly or quite 
hidden — (in P. sultan the upper side of the tail is practically 
naked and the large scales are clearly visible). In colour the 
upper surface is deep black throughout, and the lower dull buffy, 
not sharply contrasted; extreme base below pale flesh-colour. 
Long knob-headed bristles black throughout. 

Skull markedly shorter than in P. sultan^ but the shortening is 
(‘hiefly in the muzzle, the brain-case l)eing of about the same size. 
Hinder edge of nasals level with the front of the anteorbital rim, 
and falling about one millimetre short of the frontal processes of 
the maxillae. In P. sultan the nasfds are of about the same 
length, but end further forward. P'* (the fourth tooth from the 
back) comjmratively small an<l narro^w. 

Dimensions of the tyj^e (measured in the flesh) : — 

Hetul and Ijody 192 mm. ; tail 181 ; hind foot 57 ; ear 36. 

8kull — greatest length 53 mm. ; basal length 47 ; greatest 
breadth 29*5 ; length of nasals 20 ; inteiwbital breadth 9 ; 
breadth of brain-case 20 ; length of upper tooth-series 27 ; front 
of p^ to back of m® 11*5. 

Type, Old male. B.M. no. 6.11.8.32. Original number 1557. 
Collected 5 July, 1906. 

The occurrence of this handsome Petrodronms in Inhambane 
was already recorded by W. L. Sclatert, who had received a 
specimen collected there by Mr. H. F. Runcis, With only a 
single specimen, however, he did not think himself justified in 
distinguishing it from P. svltan, and it is therefore placed in the 

Mammals of South Africa ’ under the latter name. 

* P.Z.S, 1897, p. 430. Oriffiaally pablUhed as P. sultaivi by a printer' a error, 
but the mistake was corrected P. /. 8. 1897, p. 928. 

t Mamm. S. Afr. ii. p. 186, 1901. 
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In Herr 0. Neumann^s revision of the genus* the primary 
division of the species is made by the hairiness or nakedness of 
the upper side of the tail, but the occurrence of this species, 
obviously a close ally of P. mltan but with a hairy tail, shows that 
this character is of but little importance. We should rather 
divide the species, as in Tlioinas's original paper, by the structure 
of the caudal bristles, in which respect P. sohwanni agrees with 
P. SfuUan alone of all the described forms. 

No Petrodromi of this type have been as yet recorded between 
Inhambane and the mainland opposite Zanadbar, a distance of 
some 1200 miles. 

We are glad of the opportunity of linking with this fine species 
the name of Mr. Harold Schwann, who has hitherto been so 
closely connected with the working out of the Budd Collection. 

“ Native name, ‘ Nyakole.’ 

“ Yery common and inhabiting only the dense thickets, where 
it has regular runs, in which it is easily trapped. It has all the 
actions of the Mcbcroacelididm, carrying the tjiil almost perpen- 
dicular when running. Exclusively diurnal and insectivorous,” — 
C.H. B.G. 

10. CnorimiRA sylvia Thos. & Schw. 

d. 1573. 

“ Native name, ‘ Noiigi * (without distinguishing species). 

“ Not common and confined to the reed-beds and swamps along 
the river- valleys, especially the Inyasuni.” — 0. H. B. 0. 

11. OROrinURA FLAVESCENS FLAVIDULA Thos. & ScIiW. 

cJ. 1572, 1574 

12. Felis ocbeata Gmel. 

1636. 

We hesitate to identify this single specimen with any paiticidar 
subspecies until the arrival of further specimens fi'om Portuguese 
East Africa. 

Native name, ‘Igoye' or ‘Simange.* 

‘^Apparently very uncommon, as the specimen obtained was 
the only one taken or observed.” — C. H. B. G. 

13. VivBERA ciVETTA Schreb. 

?. 1667. 

“ Native name, ‘ Pungwi.' 

“According to the natives common, although I did not observe 
more than the one specimen, except a couple of skins in the 
possession of natives. Apparently inhabits the thickest of 
forests.” — C. H. B. G. 


* Zool. Jahrb., Syst. liii. p. 641, 1900. 



1M7.] KAHMAia FROM CO&Vm^ IKHAMBAHIL 291 

14. Gsranr A sp. 

<f. 1566. $• 1662. 

Allied to G, Utahm Thos. k Schw. 

“ Native name, * Simba/ 

“Not very common and found everywhere, especially near 
native habitations. This species, with all the cats, is eaten by 
the natives.^^— C. H. B. G. 

16. Mungos galbra Erxleb. 

<f. 1645. 

“ Native name, ‘ Shikoko.^ 

“ Apparently common and generally living in the reed-beds and 
swamps; the specimen sent, however, was caught some little 
distance from water and near a Kaffii* kraal, whet*e it was 
probably on the prowl after a stray chicken. Nocturnal only.” — 
0. H. B. G. 

16. Mungos (Ichnbumia) obandis Thos. 

cf. 1535. 

Whether this animal, the external characters of which are quite 
as in southern examjdes of M. (dhiccmda^ should be treated as one 
of the subspecies of that form, or whether several of these should 
be raised to specific rank, is a question which cannot be settled 
without further material. Immature specimens would be of 
particular value as the characters iHJst mainly on the structure 
of the teeth, which get worn down in adult life. 

“ Native name, ^ Sanganye.* 

“ By no means common and generally found near habitations,, 
which they visit for the chickens, &c.” — C. H. B. G. 

17. Mungos cafer Gm. 

“ Native name, ‘ Shlaushlwa.’ 

“ The flat skin sent was the only one seen during the trip. It 
is evidently rare, as many of the natives did not know its name 
and some even liod never before seen one. The boy from whom 
I took it said he caught it in the reedy bed of the Inyamatanda 
River.”— C. H. B. G. 

18. Grossarchus fasciatus senesceks, subsp. n. 

<J . 1558, 1628, 1654. 

“ Shot in thick bush.” — C. H. B. G. 

Much greyer than the 

Sire rather larger than in Zululand examples of 
approaching that of the Ruwenzori form, C, /. mocmnw llioa., 
but the tail not lengthened. General colour conspicuously greyer 
than in fmsiaiu$y the nape, fore^back a^d flanks of a clear 
cinereous grey, entirely witiiout fulvous suffiision. The stripes 
normal in number and position, but the light ones white aiosoig 
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their anterior edge, only becoming a little fulvous posteriorly; 
in foBciatua each light stripe is fulvous anteriorly becoming darker 
fulvous posteriorly. Head finely grizzled grey, blacker on the top 
of the muzzle. Ears grey, without fulvous sufftision. Limbs 
grizzled grey, darkening terminally on the hands and feet to 
black. 

8kull of normal proportions, but the teeth unusually large. 

Dimensions of the type (measured in the flesh) : — 

Head and lK)dy 364 mm. ; tail 236 ; hind foot 73 ; ear 24. 

Skull — condylo-basal length 73 mm.; basal length 68; zygo- 
matic breadth 39 ; jmlate-length 39 ; greatest diameter of p* 7*4. 

Type. Adult male. B.M. no. 6.11.8.51. Original number 
1628. Collected 13 August, 1906. 

This beautiful grey form of the Striped Mungoose may be 
readily distinguished by the reduction of the fulvous suffusion of 
the fur, this being only present along the posterior border of each 
doiml light hind, while in the other foims some trace of it 
occurs all over the body ; the clear grey nape and shoulders of 
C, f. seueacens are especially noticeable. 

The young specimen no. 1558 is more like the typical form. 

“ Native name, * Gale.’ 

Apparently fairly common, but difficult to secure owing 
partly to its wariness and partly to its often inhabiting the 
denser parts of the bush. The specimens obtained wei’e shot 
during native hunts and were taken from trcx^ps of perhaps eight 
individuals. It is distinctly gregarious and diurnal in habits, 
living principally on coleopterous insects and the eggs and young 
of ground-breeding binis,”— C. H. B. G. 

19. Mellivora RATEL Sparrm. 

Native name, * Bididi." ” — C. H. B. G, 

20. IciWYX CAPENSis Kaup. 

c^. 1534, 1655. ?. 1575. 

Native name, ^ Shingemani.’ 

‘^Fairly common everywhere, especially near native kraals, 
where it makes itself a considerable nuisance by stealing chickens. 
Nocturnal only.” — C. H. B. G. 

21. Funisciurus sponsus, sp. n. 

S . 1596, 1600, 1608 (yg.), 1609, 1610. $ . 1547, 1560, 1561 

1611, 1612. 

A Funiaciurua intermediate in size between cepapifmApalliatua, 
with the colour pattern of the former and the bright colouring of 
the latter. 

Size rather smaller than in F. paUiatua, 

Fur of bock soft, 12 mm. long; that of tail 30-40 mm. 

General colour above grey-brown freely grizzled with very pale 
buff or yellow ; the individual hairs black or dark brown, each 
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with two rings (one near base and one subterminal) yellowish 
white ; the belly orange-red, the hairs unicoloured to their bases. 
Head from the Wehead backwards coloured the same as the back ; 
face below the eyes, chin and throat orange like the belly. Outer 
side of limbs coloured like the back, but a strong rufous tinge on 
thighs ; inner side orange like the belly. Tail coloured like the 
back but with a strong rufous tinge at the sides and below ; the 
individual hail's with two fiale rings, etich 5 mm. wide, sepamting 
three black rings of same width, with a long (10-12 mm.) ferru- 
ginous tip. 

Skull as in paUiatua but decidedly smaller. 

The following are measurements of the type (which scai*cely 
differ from those of others of the series). For convenience of 
comparison con*esponding measurements of a normal adult speci- 
men of F^paUiatm ornatm Gray from Zululand are added between 
brackets. 

Head and Ixxly 197 (200) mm. ; tail (circ.) 195 (218) ; hind foot 
41 (45); car 20(18). 

Skull — greatest length 48 (52) mm. ; basilar length 37 (40) ; 
zygomatic breadth 28 (30); interorbital breadth 13*5 (15) ; nasals 
13*7 (15*5); upper molai* series 8*7 (9*5); bullje 10*5 (11). 

Type. Adult female. B.M. no, 6.11.8,63. Original number 
1560, Collected 5 July, 1906. 

Through the courtesy of Dr. P^ringuey we have been able to 
examine a Squirrel from St. Lucia Bjiy, Zululand (South African 
Museum, no. 4361), assigned by Mr. W. Sclater* to frerei Gray, 
under the impression that the type <3f the latter was obtained by 
Sir Bart/le Fi*ere in Natal. But the typical specimen was received 
by the British Museum in 1873, about which date Sir B. Frere 
returned to England from Zanzibar, and he dicl not go to South 
Africa till some years later. The ty{)e locality “Zanzibar ” given 
by Gmy for his “ Macroxm atmtilaim frerei is therefoi'e 
undoubtedly correct. The Zululand specimen, though paler in 
colour, agrees in all essential characters with the present species, 
to which we have no hesitation in tussigning it. The range 
of sponmis is therefore from Inhambane to Zululand, where it 
coexists with F. paUiatm ortmtm Gmy, and this fact and its 
smaller size amply justify us in classing it as a distinct species. 

“ Native name, ‘ Shintsi.* 

“ Extremely common and found everywhere in the foi’ests and 
thickets, especially near native clearings ; as many as half a 
<lozen can be seen at one time running about in the trees. The 
alarm call is a bird-like chatter. It is taken in vast numbers by 
the natives, with whom it is an especial delicacy.” —0. H. B. G. 

As we have had occasion to refer to the true locality of frerei^ 
we further take this opportunity of recording that, allowing for 
the fact that it is a young individual, we find on comparison that 
the type oi frerei agrees quite closely with the specimens assigned 


* Mmnm. 8. AfV. ii. p. 7 (footnote), 1901. 
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hy Herr NoHmaDU to his F. paXIrnttut suaheUcns from the same 
regicm, and we have no doubt as to their identity; 

Keum. must therefore give way to the older /rerei Gray, 

22. Tatbea noBBNouL^ BECHUANJS Wrought. 

d . 1484, 1488, 1491, 1499, 1531, 1532, $ . 1483, 1487, 1489, 

1494, 1514, 1533. 

These specimens, though less pale than typical hechuanm from 
the Bechuana Desert, are very close to that form. Their receipt 
from Inhambane is interesting from the point of view of the 
distribution of the species. The type of lohengulm was described 
fiom Matabililand and local races were subsequently named from 
Kuruman, Matopo, and Salisbuiy, all places which may bedescribed 
as on the left bank of the Limpopo. In the collection from the 
Zoutpansberg District on the right bank, though more than one 
species of Tatera were found, there was no specimen referable to 
lohengulcp. More recently, however, in a small collection from 
Pietersberg District on the right bank of the Limpopo but much 
lower down than Zoutpansberg, some specimens scarcely distin- 
guishable from the present series were found. Broadly, however, 
the area between the Limpopo and Zambesi Rivers would seem to 
be the home of the species, which takes quite well-maiked local 
foi*ms in various parts of its habitat, 

“ Native name, ‘ Singaan,’ 

“ Quite the commonest rat in the district and found everywhere, 
especially in and around the native clearings.^* — C. H. B. O. 

23. Otomys irroratus cupreus Wrought. 

S. 1583, 1584, 1586. ?. 1585, 1587, 1588. 

These specimens are all young but agree closely with 0. irroratus 
cupreus from Zoutpansberg. 

“ Native name, * Woti.' 

“ Not common and only taken in the reed-bed and swamps 
along the river.” — C. H. B. G. 

24. Arvicanthis dorsalis A. Bm. 

cJ . 1498, 1519, 1614, 1625, 1626, 1630, 1634, 1647. $ . 1486, 

1607, 1615, 1623, 1633, 1038. 

“ Native name, ‘ Maklangane.’ 

It is here far commoner than in any locality where I have 
previously taken it. Found everywhere, both in the forest and 
bush and the native lands, where it has regular tracks and runs, 
similar to its congener at the Klein Letaba, Exclusively diurnal.” 
—C. H. B. G. 


25. Saccostomus campbstris Peters. 

d. 1495, 1505, 1506, 1508, 1509, 1597, 1606, 1629, 1639. 
S . 1479, 1481, 1482, 1490, 1501. 

These specimens are practically topotypes of &\/u8cus Peters, 
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d««eribed firojn Zahamba&e, but as they are indistingukbable from 
S, {^aimpe9iri9^ it seems probable that jjWc 2 «« was ba^d on a dark 
colour^ iqpecixiien and r^reaents no more than an individual 
rariatiom 

Native name, * Sikwikle/ 

<^Yery common and frequenting the native lands and the 
adjacent bush.” — 0. H. B. G. 

26. MUS EATTUS L. 

cf . 1520, 1526, 1527, 1551, 1581, 1652, 1657, 1658. $ . 1528. 

Native name, ‘ Tikonso.’ 

Very common and confined to the kraals and houses, never 
apparently visiting even the adjacent cultivated land. Several 
other examples besides the specimens sent were seen and all were 
very small in size. Apparently exclusively nocturnal.” — C. H.B. G. 

27. Mus coucHA Smith. 

(f. 1497, 1502, 1511, 1512, 1605, 1624, 1666. $. 1480, 

1504, 1648. 

Native name, ‘ Supwisne.^ 

Common and habits similar to those of members of the species 
in other parts of S. Africa.^^ - 0. H. B. G. 

28. Mus CHRYSOPHILUS de Wint. 

d. 1507, 1510, 1513, 1529, 1548, 1601. ?. 1530, 1540, 

1541, 1549, 1550. 

“ Native name, ‘ Sinse.’ 

“ Common ; habits similar to those of members of the species 
in other parts of S. Africa.” — C. H. B. G. 

29. Thamnomys ARBORARii s Peters. 

cf. 1604, 1643. $, 1644. 

“ Native name, ‘ Shikolovefei 

“ According to the natives this species is fairly plentiful, although 
they were unable to get me specimens ; the three secured being the 
only examples I sa.w. It is arboreal in habits, forming, according 
to native report, nests similar to Dendromus or Th. dolichurusJ' 
—C. H. B. G. 

30. Lbogaba MiKUTOinEs A. Sm. 

cf. 1490. 

“ Native name, ‘ Senbendenyumbe ’ 

** Apparently rare, as the specimen sent was the only one taken 
or observed.” — C. H. B. G. 

31. CBZOvramrs oambunus advestor, subsp. n. 

cf . 1632, 1641, 1651. $. 1642, 1650, 1669. 

Size and general characters as in gamhianvs and g, viaiar ; the 
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body-colour above much as in The sharp line of demarea-* 

tion between the colour of the h&ck and the wliite of the belly, 
which is strongly pronounced in typical gambifanusj and plainly 
though less markedly so in viator^ completely absent ; the cheeks 
and flanks lighter than in viator , the lower paii; of the former white 
like the belly. Otherwise the colour-pattern quite as in viator. 

Skull in size and other essential characters as in viator ; “ but the 
upper molar series rather stronger, the anteorbital foramina 
slightly broader, and the rudimentary postorbital processes more 
distinct. 

Dimensions of the type : — 

Head and body 358 mm.; tail 438 ; hind foot 71 ; ear 40. 

Skull — ^greatest length 75 mm.; basilar length 65; zygomatic 
breadth 36; nasals 32x11; interorbital breadth 11*8; palatal 
foramina 8*6 ; length of upper molar series 11. 

2'ype. Adult male. B.M. no. 6.11.8.125. Original number 
1632. Collected 14 Aug. 1906. 

These specimens are from the S.E. limit of the range of the 
species, and it is consecjiiently not surprising to find such small 
dififereiices as those lecorded above between this and the Nyasa 
form, from which it is sepai-ated by nearly two degrees of latitude. 

“ Native name, ‘ Sigwinye.^ 

Fairly common and generally found in thickets and densely 
wooded places, wdiere it forms burrows of 2-6 holes, almost 
indistinguishable from those of Pedetes cafer. It is exclusively 
nocturnal in habits, and usually is only to be obtained duiing 
the dark phase of the moon ; on moonlight nights it seldom comes 
out, owing, according to the natives, to its gi’eat fefir of the larger 
owls. During the dark nights it lays in a store of food to tide it 
over the moonlight nights, until it can again venture out. I have 
observed that it also loosely fills the entrance of the buirow witli 
dead leaves during the time the moon is visible. It is a vegetarian, 
and in search of food often climbs shrubs and small trees. A gi'Ciit 
article of food with the natives.” — C. H. B. G. 

32. Pedetes cafer Pall. 

(5*. 1569 (immature). 

“ Native name, ‘ Masengwi.’ 

“Not very common, and apparently somewhat locally distri- 
buted. Habits similar to its congenei’s in other parts of S, Africji, 
forming the usual burrows in the more open forests, never in 
the thickets w’here Cn'icetomyB gamhumm is usually observed. 
They were extremely waiy and difiicult to trap and bad luck was 
ex|)erienced with them, inasmuch as in several instances only the 
toes were left in the trap and in one case the black end of the 
tail. ‘ Majengwi ^ was the name given to this species by the natives 
at the Klein Letaba, hence this is an added proof of the existence 
of the Springhaas in that locality,” — 0. H. B. G. 
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33, Lepus CAPEirsis aquilo, subsp. n. 
cf . 1618, 1642, 1663, 1665. $. 1668, 1667, 1669, 

A Hare of the capeneis group with the nuchal patch grey, and 
the chin, chest, and belly snowy white. 

Fur long, soft, and very fine, length on middle of back about 
25 mm. General colour of upper surface broccoli-brown 
tinged with drab-grey,” becoming lighter and gntclually suffused 
with bufty on the flanks. Individual hairs divided into five rings 
of the following colours and approximate dimensions : — proximal 
ring “ grey no. 9,” 7 mm. in length ; second ring very pale ecru- 
drab, 5 mm.; third ring jetty black, 4 mm.; fourth ring light 
pinkish buff, 6 mm. ; distal ring black, 3 mm. Individual hairs 
of belly about 30 mm. in length, soft, silky, and entirely snow- 
white. Nostrils and lips edged with white, muzzle and vibrissate 
area between wooil-brown and Isabella colour; a broad line ex- 
tending from upper edge of orbit to within lialf an inch of muzzle, 
and thence spreading downwards over lower region of cheek sandy 
grey ; infitiorbital area between wood-brown and Isabella coloui*. 
Eyes ringed with white ; forehead coloured like back. Ears dis- 
tinctly smaller than in the other subspecies, with the proectote ^ 
coloured like forehead and back, fringed with yellowish -buff hairs 
intermixed with white ; metentote sjMirsely covered with minute 
white hairs, outer fringe snowy white, absent terminally; 
metectote white, the terminal margin black. Nape-patch l)etwecn 
“ smoke-grey ” and “ drab-grey.” Intermmia white. Thimt- 
patch pinkish buft’. ” Chest and belly snowy wdute. Outer side 
of fore and hind limbs d<^p buff, l>e(’omiug lighter and interepersed 
with white on fore and hind feet. Tail short, compactly haired, 
not loose and stmggling as is genemlly the case in specimens of 
ochropits^ black above, white beUw. 

Skull as in true capensis. 

Dimensions of the tyjw (measured in the flesh) : — 

Head and body 472 inm.; tail 95 ; hind foot 113 ; ear 92. 

Bkull“" grefitest length 85*5 mm. ; basilar length 70 ; zygomatic 
bimdth 40*1; luisiils, oblhpie length 38*2; bmin-case breadth 
28*0 ; diastema 24*4 ; pjilatal length 36*0 ; {mlatal foramina 22*7 ; 
upper molar serie.s 14*7 ; aiitoro-}K>aterior diameter of bulla 11*3. 

Type, Male. B.M, no. 6.11.8.132. Original numter 1565. 
Collected 6 July, 1906. 

This sul)species may be distinguished from L, ochvi^xie by its 
white chin and chest atid the huffy colour of its flanks, in contrast 
with the yellow of the latter on the sides and naj)e. It can be 
eiusily separated from Lepus capeime centralis and L, e, granti by 
their having a vinaceous bufly or pinkish buffy chest and flanks. 
It bejvrs more superficial resemblance to Z. c, capemis however, 
but is distinguishable by having a white chest and chin and a 
white border mrroufulmg the tip of the ear^ instead of, as is usual, 

♦ Thomas, P. Z. S. 1905, vol ii. p. 059 (1906). 
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the terminal portion edged with black. A comparison with a 
considerable series of all the forms mentioned above ehows that 
examples of the pteseut subspecies have a considerably shorter 
tail and ears than is usual in any of them. Further material will 
probably show that intergradation takes place between this form 
and X. oehropm^ in which case the latter will take its place in 
the group as a subspecies. 

Native name, ‘ Nfundla.’ 

Common everywhere, especially in the valley of the Inyasuni. 
Generally lying up during the daytime in the clumps of small 
bush or grass, and feeding throughout the night, when they can 
be taken with a noose on the numerous footpaths. Numbers are 
caught by the natives in this way, the animal being with them a 
staple article of food.” — C. H. B. G. 

34. POTAMOCHCERUS CHOEROPOTAMUS KTASJB Maj. 

2. 1870. 

In its strong ferruginous colouring this specimen quite agrees 
with examples from Zomba, B. C. Africa, to which Dr. Forsyth 
Major has given (P. Z. S. 1897, p. 367) the subspecific name nymm. 

Native name, ‘ Ngiilubi.’ 

“Plentiful in the thickets and dense forests, but extremely 
difficult to secure. Always observed in pairs, and more or less 
nocturnal in habits. When pursued, they savagely attack the 
dogs, repeatedly charging until killed by the hunters.” — C. H. B. G. 

35. Cephalophus natalensis A. Sm. 

d. 1613. $. 1485, 1675. 

“ Native name, ^ Mungulwi ’ or ‘ MunguH.’ 

“Not common, and found in the dense forest and thickets, 
which the ‘ Nhlengane’ loves ; even there it is locally distributed, 
seeming to confine itself to certain patches, from which it never 
wanders far. Only one or two others, besides the specimen sent, 
were observed, they were not however secured.” — C. H. B. G. 

36. Cephalophus qrimmi L. 

$. 1503, 1582, 1640. 

“ Native name, ^ Munti.’ 

“ Not too common, and found lx)th in the river-valleys and the 
forests, visiting the Kaffir lands at night. Numbers of this and 
other buck are taken by the natives for food.” — C. H. B. G. 

37. Raphioerus neumakni caprioorkis Thos. Schw. 

cJ. 1571, 1592. 2. 1589. 

These specimens quite agree with those from Klein Letaba, 
N.£. Transvaal. 

“ Native name, ‘ Isipenu.’ 

“ Fairly plentiful but locally distributed, confining itself to the 
more open forest and plain, along the river-valleys, away from 
habitations. Generally observed in pairs.^ — C* H. B. 6. 
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38* NlBMnEAOUB EULUSEBIS ThoS. 
d' . 1627, 1674. S . 1525, 1576, 1622, 

The examination of these specimens makes it clear that the 
subspecies zyiuensis Thos. of the Nyasan livi'iigstonianm is quite 
constant in the essential characters in which it differs from the 
latter, and we think ourselves justified in regarding ztdmtma as a 
distinct species. 

Native name, * Nhlengane.’ 

Very common at Ooguno and the whole country inland, but 
unknown in the immediate neighbourhood of Inhambane. It 
inhabits the dense thickets and undergrowth, where it has regular 
tiEcks, and is generally observed in twos, and occasionally threes. 
It can be easily obtained in the early mornings and late afternoons, 
when it is found out feeding in the more open patches of bush 
and along the Kaffir footpaths that intersect the thickets in every 
dii'ection, or by joining a hunt which the natives organise for the 
special purpose of taking this species for food. It is an extremely 
difficult buck to see when standing in the thickets, and can often 
be heard giving a goat-like snort of alarm, although quite invisible 
at only a few yards distance. The does greatly outnumber the 
bucks, and it is impossible to make out the sexes in their habitat ; 
a great proportion of the former are killed, and very old examples 
of the latter ai*e not often obtained.’’ — C. H. B. G. 

39. Cervicafra abukuinttm Bodd. 
cT. 1591, 1593. ?. 1646. 

Native name, * Mhlangu.’ 

Observed only in the river-valleys, in many of which they 
are very plentiful, often being seen six and eig^t togeth^. In 
the valley of the Inyasuni, where they are little disturbed, they 
feed throughout the day, and are remarkably tame. Individual 
males vary much in the thickness of the neck.’’ — CL H. B. G. 


April 9, IW7. 

Dr. Hevey WoonwARO, F.11.S., Vice-President, in the Chair. ^ 

Mr. II. I. Pocock, the Superintendent of the Gardens, exhibited 
a photograph and the skull of a specimen of the Manul or Pallas’s 
Cat (Felis mantd) that had recently died in the Society’s Menagerie, 
and made some remarks on the species. 

The specimen (t6xt-%. 87) was received in exclmnge from the 
Zoological Gardens in Calcutta, in April 1906, and died from 
broncho-pneumonia in April 1907. It was alleged to have oonm 
from Tibet. Unfortunately no exact locality was recorded ; but 
since the odoration of the skin and the structure of the slcuU 
agree with those of examples from Tibet that have been described, 
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there is no reason to doubt that the animal was captured in that 
country*. 

When alive, this Oat difiered markedly, both in behaviour 
and appearance, from most captive examples of the genus Felis, 
The latter, if they happen to be tame, usually evince grati- 
fication of notice by rubbing, with tail erect, against the bai’s 
of the cage. When wild, they are either contemptuously in- 
different to friendly overtures or receive them, crouched in a. 
corner, snarling. The Manul, on the contrary, although not tame 
enough to be handled or touched, nor sufficiently friendly to rub 
himself against the bitrs, showed no fear of spectators and no 
wish to avoid them, lie would boldly and aggressively but 
silently advance to the front of the cage and, standing on his hind 
legs, grip the hais with his fore paws, ready to scratch at a 
confiding hand unwarily placed within reiich. 

Text -fig. B7. 
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FhUs manul. 

(From a photogmpli of a 8j:wciinen liviiij? in the Society*!* Gardens.) 

Like all the small Cats, he was usually very silent. He was 
never heard to utter the growling snarl and guttural expiratory 
hiss with open mouth so familiarly assocnated with irritation 

♦ Except that the orbita are incomplete behind, the skull closely resembles that of 
a specimen from ]..udak in tin* British Museum. 
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of temper in Oats; and the *^8pit” was a short, sharp sound 
like ‘‘ts,” “ts,” piojected through nearly closed lips. 

According to the keeper, Dixon, the ‘*mew’* or “caterwaul” 
was a sound somewhat recalling a combination of the bark of a 
small dog and the “ hoot ” of an owl. This was heard on one 
occasion in refdy to tlie typical “ caterwaul ” of a female Uganda 
Oat {I\ oerecita), when “ on heat.’' 

The tail was almost invariably carried with its posterior half 
upcurled, so that the broad black confluent stripes on the under 
side of its distal end were in full view iroin behind. Tlie 
conspicuousness of this jet-black area was enhanced in a marked 
degi*ee by his peculiar habit of jerking the end of the tail smartly 
up and down. The lowness and width of the summit of the head 
and the lateral “ set ” of the ears impai ted to this Cat an aspect 
totally different from that of all other species (text-fig. 87). In the 
latter the inner edge of the ear normally rises obliquely outwards 
from the top of the heiul to form, with the outer border, a con- 
tinuous curve or an acute angle. But in F, manul the inner bolder 
lies normally in the same plane as the top of the head, and meets 
the vertical outer border at a right angle. This border rises from 
the head at a point on a level with the outer canthus of the eye. 
Since depression of the cat's in Oats is an infallible sign of anger 
or of pr^atory excitement, the simulation of this act caused by 
the low and lateral setting of these organs in the Manul imparts 
to his face a peiTnanent look of ferocity and unrest, quite unlike 
the placid aspect of other Cats with their ears normally erect. 

So far as the Manul is concerned, one practical result of the 
lowness of the forehead and the lateral setting of the small ears 
is the pow'er to peer over the edge of an object, like a rock or a 
fallen tree-trunk, without depressing and closing the ears, and 
without showing so much of the cranium as most of the “ high- 
headed ” Cats do when so occupied. Other Cats, when watching 
pi’ey from behind some such point of vantage, always lower the 
ears so as to make them invisible and, at the same time, partially 
close them in such a way that quickness of hearing must be 
interfered with to a greater or less extent. In this, perhaps, 
may be found the explanation of the peculiar structural Wtures 
in the head which give the Manul its remarkable physiognomy. 
Be this as it may, the above-proffered explanation was forcibly 
suggested by the observation of the living Manul paring over 
the edge of his sleeping-box and showing a relatively small 
amount of head above the eyes, the ears at the time being 
scarcely perceptibly depressed and not in any sense closed. 

It has been stated by Gray ♦, on the authority of Hodgson, 
that the pupils of the eyes are linear and erect. This was not 
the case in the Society’s specimen. Under the influence of 
sunlight the pupil eontraeted to a small circular or subcircular disk. 
The iris was yellowish. 

* F. 1867, p. 875* Hiis iUfitem«nt probably mhled SSHot into having the 
©yoi of JF, imml in hU monc^ph drawn like tho ^ ‘ 

Proo. Zoon. Soo.— 1907, No. XXI. 


21 


ZQ2 ME* E* 1. POCOCK OK PAXjiAs’s CAT. [Apr. 

There was no marked seasonal change in colour, the coat 
merely becoming thicker in* winter than in summer. 

Satunin has recently made Felia manul the type of a new 
genus, Trichicdiirtis (Ann. Mus. St. P^tersb. ix. pp, 495-506, 
1905), being the first to points out in detail the structural 
peculiarities of the species. Unfortunately he overlooked the 
fact that Severtzow had already pi’oposed the name OiocolohuB for 
the same species (Rev. Mag. Zool. x. p. 386, 1858). 

To Satunin also belongs the credit of showing that three 
distinct forms of Manul are recognisable, each typical of a par- 
ticular geographical area. To two of these he gives subspecific 
and to one specific rank. 

Substituting Oiocolohus for TrkJmlurm^ his classification is as 
follows : — 

1 a. Oiocolohus nianvl Pall, (typical form), from Trans- 
caspia, Turkestan, and Siberia to the west of Lake 
Baikal. 

h, Oiocolohus manul mongolicus Sat., from Mongolia and 
Siberia to the east of Lake Baikal. 

2. Oiocolohus nigripeclus Hodgs., Tibet. 

I have not seen skins of the typical or of tlie Mongolian forms, 
but, judging from Satunin^s description and the published figures, 
I should say that the differences between them and the Tibetan 
form are only of subspecific value. The name for the latter 
therefore will be Oiocolohus mamd nigripeclus. 

The Society’s specimen of tjiis subspecies presented the following 
characters : — 

Prevailing colour of face grey : some buff below and at the 
sides of the nose : the eyes surrounded by a gi-eyish-white area 
which is bordered by a black streak above and below and partially 
on the inner side, giving a characteristic spectacled look to the 
face. The buff area round the nose set off by a black patch, 
whence arise some black moustachial bristles ; the rest of these 
bristles mostly white and arising from blackish lines on the 
whitish area of the upper lips. Some black spots running into 
abbreviated lines on the cheek below the eyes. The two genal 
stripes broad and jet-black, descending obliquely downwards and 
backwards, the inferior arising from a spot on a level with the 
middle of the eye, the superior from a point near the outer canthus 
of the eye ; area above the latter stripe grey, below the former 
pale grey turning to white posteriorly ; the area between them 
pale greyish white. Posteriorly the two stripes are confluent, 
and merge below the ear with the sooty-brown hue of the throat 
and chest. The dark hue of these areas relieved by the long 
white tips to the hairs. Summit of head black speckled with 
white ; its fore part or the area in front of the ears marked with 
some small asymmetrically disposed jet-bladc spots interspersed 
with a few greyish-white spots. Back of ears greyish, passing 
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into black towards the head and with a darker rim ; hairs on the 
inner side and in front of the ears whitish grey. Prevailing hue 
of the dorsal area of the neck and body silvery- or iron-grey, the 
hairs sooty black hasaily, then white with a black tip Laterally 
the dark-tinted basal portion of the hairs is paler in hue and less 
in extent, the greater portion of the hair below the white sub- 
apical band being whitish and strongly or faintly tinged with buff, 
the buff tint showing up strongly when the hairs are parted. On 
the lower side of the body the Imirs have no black tint and the 
buff tint disappears, leaving the belly and chest white but for a 
clouding of bl^kish blotches on the chest behind and between the 
fore legs. On the lumbar and sacral regions of the back there are 
tiaces, mostly very faint, of narrow tmnsverse black stripes. 
The largest and most <listinct of these lies about midway between 
the shoulder and the i*oot of the tail ; on the right side it 
measures about 57 mm., on the left about 50, the two being 
separated by a median area of about 20 mm. This is the only 
stnpe that is evident on the right side. On the left side there is 
one short stripe in front of it, and two abbreviated stripes behind 
it, one low down on the side, the other higher up and just 
traceable to the middle line. Behind this there are, on the 
middle line of the back, three faint transverse blackish blotches, 
prolmbly representing the dorsal end of stripes. The tail is 
greyer and paler than the back ; in its distal half there are three 
well-marked black stripes, narrow domilly and laterally, but 
expanding and forming a triangular patch inferiorly where they 
meet. The hist stripe fuses laterally and inferiorly with the 
terminal black tip ; and since the exptinded areas of the other 
stripes are only separated by the narrowest intervals, it follows 
that the distal half of the tail is practically black below. The 
proximal half of the tail is marked above with three narrow 
indistinct stripes, which, however, widen and become much more 
strongly defined below. Fore leg whitish grey turning to creamy 
buff on the paws; the brachial stripe distinct: other stripes 
represented by blackish patches. Hind legs with thighs grey 
like the body, and indistinctly spotted ; front of the leg greyish, 
turning to pale buff on the paws; bock of the leg up to the 
hock rusty cream, a black patch on each side of the paw above 
the median pad. 

Measm^ementof dressed and flat skin; — Head and body 20 inches 
( ss 500 mm.), tail 9 inches ( » 225 mm.). 

It is noticeable that the hair of the ventral surface, both on 
the throat, chest, belly, and thighs, is considerably longer than on 
the dorsal and lateral surfaces of the body. On the spinal region 
it measures about 23 mm., and on the belly about 43 mm. The 
coating of long hairs below is perhaps an adaptation to life in 

* Satuaia (m. eit a. 407) isyt tlmt the hairs on the baeV and sides have white ti|»s. 
Bid he overlooK the slender hlark tin? 
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Skull of Felts manul, viewed from above. Nat. bize. 


cold latitudes, where lying or sleeping in the snow is possibly not 
an uncommon occurrence. In that case the hairs would act as a 
protection against chill to the delicate internal organs, especially 
the intestinal portion of the alimentary canal 

^The skull of F. manul has been described briefly by Milne- 
Edwards t and Blanford $, and more in detail bySatunin, who gives 
measurements of three examples. The skull of the specimen that 
lived in the Gardens (text-figs. 88, 89) does not apparently difler 
greatly from these. The chief peculiarities of the skull may be 
shown by comparing it with skulls of Felia aylvestru and FeUa 
ocreaktf since F, manul is, in my opinion, an aberrant fom of 
the group exemplified by these two species. 

* The vwjtml development of the htir in the Yak {Bos aliio a denizen 

of cold coontriee, fa a ^rallel case. The fdze of the tuft of hair at the end of the 
tail in this animal perhaps acts as a protection against frost-bite of a part of an organ 
where the circulation is weakest. 

t Hech. Mamm p. 226. X Mamm. Biit. India, p. 8d, 





Skull of Fefif manulf side view. Nat. size. 



F. manul 

F. 9fflvettri$ 

jP. ocreata 


(Til«t). 

(Scotland). 

(Suakin). 

Tot«l leiifptli of skull 

86 

96 

99 
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83 
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09 

09 

72 

„ across poKtorbiUl j)rocesst‘s 

6) 

49 
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47 

47 

47 

1 „ between orbits 

10 

2U 

20 

; ., of muzzle at base of oanineK 

23 

25 

26 

ti of muzzle at infraorbital foramina 

27 

28 

28 
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34 

32 

' „ across upper carnasstals 

41 

39 

40 

1 of mesopterygoid fossa . 
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12 

12 

12-6 

31 

35 

36 

» from palate to occipital foramen 

30 

i ^ 

46 

„ of zygomatic arch 

43 

1 48 

50 

ft of mandible from condyle 

50 

1 04 

05 

Height from corom^id to angular process .. 

26 

i 30 

28 

Len^h of upper carnassial 

10 

10*5 

11*6 

„ of lou'er carnassial .... 

8-5 

7-5 

7*3 

M^ian length of nasals 

Width of nasals in line with transverse 
distal edge .. 

„ » across oonstriction 

„ », just above constriction . 

20 

9 

6*5 

7 
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Some of the principal differences not shown in the above-given 
measurements may be described as follows : — 

a. Upper camassial without inner lobe ; no maxillary excres- 
cence bounding the infraorbital foramen above and out- 
side ; malar sending up a long narrow process in front of 
and considembly above the lacrymal fommen ; infero- 
anterior edge of orbit circulai’ly lounded ; upper edge of 
orbit elevated, higher than median portion of frontal bone ; 
facial portion of skull abi*uptly inclined; occipital crest 
small ; interparietal and parietal crests absent ; temporal 
crests marked by two shallow grooves nearly evenly 
converging fiom the postorbital processes to the intei*- 
parietal ; the smooth median and rougher lateml (tem- 
poral) area of the })arietals slightly elevated and sepamted 
by a shallow depression ; fronto-parietal suture strongly 
angled behind the postorbital pro(*esses and procurved 
(concave forwards) dorsally ; basisphenoid longitudinally 
arched manuL 

ft. Upper camassial with strong inner lobe ; a distinct excres- 
cence on the maxilla l)Ounding the infraorbital fommen 
al)ove and externally ; upj)er process of malar not extending 
past the lacrymal foramen ; infero-anterior edge of orbit 
more ovally rounded ; upper edge of orbit depressed, lower 
than median portion of frontal bone ; facial portion of 
skull evenly curved downwards from the fronbil to the 
middle of the nasals ; occipital and interparietal ci’ests 
well -developed ; temporal ci-ests, when not niesially con- 
fluent, represented by a low ridge defining a median lyi*ate 
area forming a pmcticjilly continuous curve with the 
temporal portion of the parietal bone; fronto-p^irietal 
suture forming a nearly straight • transverse line; basi- 
sphenoid nearly flat, only lightly arched longitudinally, 

sylvestris and ocreata. 

The skulls of two Tibetan specimens that I have seen do not 
agree with Milne-Edwards's statement that the nasals in Mongolian 
specimens are strongly compressed in their posterior and corre- 
spondingly dilated in theii* anterior portion. Satunin also states 
that the nasals in the Tibet Manul {F, nigripectm) differ from 
those of the typical form in being constiicted in the middle and 
dLstally expanded. In the skull of the animal in the Society’s 
Collection, the constriction is very slight, amounting to only 1 mm. 
in transverse width across the two bones. From this constriction 
the bones expand very gradually forwards and backwards. They 
may be described as being of the broad type, such as is shown in 
F. syheatria. 

The infitkorbital foramen is small and vertically oval, its 
greatest length being less than the distance between its upj)er 
extremity and the superjacent edge of the orbit. 
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The foilowing^ were read : — 

1. On a small Collection of Fishes made in the Eastern 
Watershed of the Transvaal by (^)t. G. E. Bruce. 
By G. A, Boui.enger, F.R.S., F.Z.S. 

[ Received March 12, 1907.] 

(Plates XVIII. <fe XIX., and Text-figures 90, 91.) 

When recently serving in the Transvaal, Capt. G. E. Bruce, 
5th Mounted Infantry, was so kind as to respond to an appli- 
cation I made to him in 1905, to preserve some of the ^hes 
in which he was interested, and which I felt sure would prove 
of considemble scientific value, so little being known of the 
piscine fauna of the Tmnsvaal. I have now the pleasure of 
drawing up a li.st of the species represented in a small ox)llection 
made by Capt. Bruco and presented by him to the British 
Museum. 

The rugged nature and muddy watei‘ of the Transvaal rivers, 
together with the steep banks overgrown by reeds and rushes, 
make it veiy <lifficult to collect, except by fishing with fly or bait, 
and the laws against netting and dynamite aie very strict. 
Further, the size of the collecting- jars at Capt. Biuce’s disposal 
precluded the presendng of large specimens. Notwithstanding 
these restrictions, the colle<?tion contains examples of several 
species not previously recordeil from the Transvaal, and of five 
which are here described an new. 

Characinid.®. 

1. Hydrocyox lineatus Blkr. 

The “ Tiger Fish occurs in the Inkoinati and Krokodil Rivers, 
and appears to be plentiful in all the rivers of the East Coast, 
from the Zambesi to Sw'jiziland. 

2. Alestes iMBERi Peters. 

New to the Transvaal, where it was found in the Inkomati 
River at Komati Poort. First described from the Zambesi, it 
has since been found in Lake Nyasa, in German East Africa, in 
the Congo, and in Angola. 

3. Micralestes acutidens Peters. 

Inkomati River at Komati Poort. Not previously known 
from south of the Zambesi. 

Cyprinidas. 

4. Barbus rapax Stdr, 

Three specimens from Groot Olifant River agree well with 
gteindaclmer’s description and figure of a specimen from the 
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Limpopo River, except for the presence of two pairs of barbels. 
I cannot help thinking that the absence of anterior barbels in 
the type specimen is due to an anomaly, or that their presence 
has b^n overlooked. 

5. BaHBUS EtTT.ENIA Blgr. 

Several specimens from Klein Olifant River. This species, 
oiiginally desciribecl from Angola {B, kessleri Gthr. nec Stdr.), has 
I’ecently been rediscovered in K.W. Rhodesia by Mr. Neave. 

6. Barbus polylepis, sp. n. (Text-fig. 90.) 

Depth of body 4^ times in total length, length of head 3^ times. 
Snout rounded ‘Snbacuminate, 3 times in length of head, feebly 
projecting beyond mouth ; diameter of eye 4^]^ times in length of 
head, interorbital width 3^ timas; mouth small, inferior, its 
width 4 times in length of head ; lips well developed, lower 
continuous across chin; two barbels on each side, sube<iual in 
length, 5 diameter of eye. Dorsjil III 8, last simple ray strong, 
bony, not serrated, its ligid part | length of head ; free edge of 


Text;-fig. 90. 



Barbus j/ol ylepis. 


the fin strongly emarginate; its <Ustance from j)osterior lx>rder 
of eye equals its distance from c?audal. Anal 111 5, longest ray 
h length of head, not reaching root of caudal. Pectoiul | length 
of hefvd, not reaching vential ; latter below anterior rays of 
dorsal. Caudal deeply forked, with j>ointed lol>es. Caudal 

peduncle twice as long as deep. Scales 43 5 between lateml 

line and ventral, 18 round cjiudal peduncle. Olive-grey above, 
white beneath. 

Total length 120 millim. 

A single specimen from Klein Olifant River. 

In the Groot Olifant River, Capt. Bruce obtained a large Barbmy 
weighing 3| lbs., and too large for him to preserve, which, from 
the notes he has taken, probably represented the adult of the fish 
here desciibed. Capt. Bruce counted 42 scales in the lateral line, 
8| in a transverse series above the lateral line, and 6 between 
the latter and the ventral fin. This large specimen further 
differed in the much longer rays of the anal fin. 
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7. Barbus holubi Btdr. 

Groot Olifant Kiver. 

This fish may be the same as B. witcdemis Castelnau, in- 
sufficently described. 

8. Barbus brucii, sp. n. (Plate XVIII. fig. 1.) 

Jlepth of body 3| times in totjil length, length of head 4 times. 
Snout rounded-subacuininate, 2| times in length of hefid, strongly 
projecting beyond mouth ; diameter of eye 5 times in length f>f 
head, interorbital width nearly 3 times ; mouth small, inferior, 
its widtli times in length of head ; lips strongly developed, 
lower continuous and forming a lounded mental lobe ; two 
Imrliels on eiich side, anterior not quite \ diameter of eye, 
posterior Dorsal IV 9, last simple ray strong, bony, not 
sermt(‘d, its rigid part 5 length of head ; free edge of tlie fin 
strongly emarginate ; its distance from centre of eye ecpials its 
distance from ctiudal. Anal 111 5, longest lay | length of head, 
not reaching root of caudal. Pectoral | length of head, not 
reaching ventral ; latter below middle of base of dorsjil. Caudal 
deepl}’^ forkeil, with jHiinted lobes. Caudal })eduncle once and 

^ as long as broad. Scales 29 Jf, 2 Ix^tween lateral line and 
ventnd, 12 round camlal pe<l uncle. Muddy grey above, white 
beneath ; dorwil yellowish grey ; caudal and paired fins bright 
pink.” 

Total length 150 inillim. 

A single spociinon from the Groot Olifant River. 

9. Barbus sector, sp. n. (Plate XVIII. fig. 2.) 

Depth of IkmIv 31 times in total length, length of head 4^ times, 
Briout rounded, 3 times in length of head, strongly projecting 
beyond mouth ; <liameter td eye 4 timt\s in length of head, inter- 
orbital width 2| times; mouth inferior, feebly curved, its width 
3 times in length of head, lower jaw \\ith a sharp edge; lower 
lip restricted to the sides; two barbels on each side, anterior 
about posterior about 1 diameter of eye. I)oi*sal IV 9, last 
simple my strong, bony, not .seiTated, its rigid part f length of 
liead ; free edge of the fin feebly emargimite ; its distance from 
(‘entre of eye ecpials its distance from caudal. Anal III 5, 
longest my | length of head, not reiujhing root of cjiudal. 
Pectoral a little shorter than head, not maching ventral ; latter 
below middle of base of dorsal. Caudal deeply forked, with 
pointed lolies. Caudal peduncle once and | as long as deep. 

Scales 29 2J between lateral line and ventral, 12 round caudal 
j>eduncle. “ Muddy grey above, white l)eneath ; dorsal yellowish 
grey ; caudal and ptiired fins bright pink.” 

Total length 140 inillim, 

A single specimen from the Groot Olifant River. 

But for the shape of the head and the structum of the mouth, 
owing to which it should be refen*ed to the genus Gapotta of 
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Gunther, this fish could not be distinguisheci from the preceding. 
Similar cases of clofee resemblance between species thus referable 
to Ba/rhm and Capo'eta have been pointed out by me wlien 
describing collections fi'om Morocco and East Africa. 

10. Barbus elepiiantis, sp. n. (Text-fig. 91.) 

Depth of body equal to length of head, 4 times in total length. 
Snout rounded, 3 times in length of head, projecting l)eyond 
mouth ; diameter of eye 4 times in length of head, interorbitul 
width twice and | ; mouth inferior, feebly curved, its width 
3.J times in length of head, lower jaw with a sharp edge ; lower 
lip restricted to the aides ; two barbels on each side, anterior 
§ diameter of eye, posterior fus long as eye. Dorsal IV 8, last 
simple ray strong, bony, not sen^ated, its rigid part g length of 


Text-fig. 91. 



head ; free edge of the fin strongly eniarginate ; its distanci^ 
from posterior border of eye ecpials its distance from caudal. 
Anal 111 5, longest i-ay | length of head, not reaching root of 
caudal. Pectoral | length of head, not reaching ventral ; latter 
below middle of base of dorsjil. Caudal deeply forked, with 
pointed lobes. Caudal peduncle once and ^ as long as deef). 
Scales 37 3 between lateral line and ventral, 14 round caudal 

peduncle. “ Muddy grey above, white beneath ; dorsal yellowish 
grey ; caudal and paired fins bright pink.’’ 

Total length 155 millim. 

A single specimen from Gi’oot Olifant River. 

Very similai* to the preceding species, but distinguished by longei* 
barbels and smaller scales. 

11. Barbus TRiMACULATUS Peters. 

Groot and Klein Olifant Rivers and Inkomati River. 

12. Barbus inermis Peters. 

Klein Olifant River. 

Previously known fmm the Zambesi only. 

13. Varicorhinus brucii, sp. n. (Plate XIX.) 

Body strongly compressed, its depth 3^ times in total length; 
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length of liead 4| times in total length. Snout rounded, broader 
than long, ^ length of head ; eye lateral, 4| times in length of 
hea,d, twice in interorbital width; no conical tubercles on the 
head ; mouth feebly curved, its width 3 times in length of head ; 
two barbels on each side, anterior | diameter of eye, posterior as 
long as eye. Dorsal IV 9, last simple ray strong, bony, not 
serrated, its rigid part ^ length of head ; border of fin concave ; 
longest ray a little shoi^r than head. Anal III 5, not reaching 
root of caudal. Pectoml a little shorter than head, not reaching 
ventral, whicli is inserted below middle of dorsal. Caudal 
deeply forked, with pointed lobes. Caudal peduncle twice as long 

as deep. Scales 31 between lateral line and ventral, 

1 2 round caudal peduncle. “ Back muddy brown, belly white, 
fins grey.” 

Total length 170 milliin. 

A single specimen from Klein Olifant River. Lives in deep 
still pcwls or under big rocks.” 

Closely allied to the recently described V. ansorgii Blgr., from 
the Kwango River (Congo System) in Angola, which has a deepei* 
body, a shorter caudal peduncle, and the eyes turned more 
upwards. This is the fifth known African species of Varicorhinus, 

SiLURlDiE. 

14. Clarias GAiiiEPiNUs Buichell. 

Croot Olifant River. 

Anguillidai:. 

15. Anguilla bengalensis Ham.-Buch. 

Oroot Olifant River. The specimen is refci*able to A. labiatft 
Peters. 

CiCULID.E, 

16. Haplochromis mofpati Casteln. 

Oroot Olifant River. 

17. Tilapia natalensis M. Web. 

Inkomati River, near Komati Poort, 

18. Tilapia spaukmani A. Smith. 

Groot and Klein Olifant Rivei’s. 

EXPLANATION OF THE PLATES. 

Platk XVIII. 

Fig. 1. Barhm hrueii^ p, 309. 

2. 9ector, p. 309. 

a. Mouth seen from below. 

Platb XIX. 

Varicorhinv9 brucit\ p. 310, with upper view of head and mouth 
seen from below. 
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2. On the Winter Habits of the Greater Horseshoe, Rhino- 
lophus ferrum-eguinum (Selireber), and otlier Cave- 
haunting Bats. By T. A. (.bwARi), F.Z.S. 

[Received February 7, 1907.] 

In my paper On some Habits of the Lesser Horseslioe Bat, 
Rhiiiolophtis hipposiderus (Bechstein) ”(1) I referred to several 
points of interest in eoiineetion with that species during its 
winter retreat, and sugg.\sted that its congener, the Greater 
Horseshoe Bat, Rhinolopkm ferrmn-equinurn (Sclireher), would 
he foun<l to have similar habits. Since w’l'iting that papei' J 
have had the oppoi tunity of observing the Greater Horseshoe in 
winter in caves in the Mendij)s, and am fortunate in being able to 
compare my notes with those made by Mr. Bruce F. Cummings, 
of Barnstaple, Devon, wlio at the sjune time was making 
observations on the species in the neighbourhoo<l of tliat town. 
The conclusions that 1 arrived at recpiire some modification, but 
only one of them wjis not fully confirmed : I said that the bats 
‘‘ usually *’ occupy ditterent retreats in summer and winter ; it would 
be more correct to say that at times and in cerhiin localities diflerent 
retreats are used at difterent seasons, for in the Cheddar(!fives thc^ 
bats occupy aj)parently similar positions in sunime)’ and wintei*. 
I have, indeed, little knowledge of the habits of the bats in this 
locality dining the summer months, but T found the j*emains of 
insects wdiich must have been captured in summer lying beneath 
places wbich the bats occupy in winter. 

My observations were made at Cheddar, Homerset, and in the 
neighbourhood, between December 27th, 1906, and January 7th, 
1907, and, latei*, on a few examples in captivity. Mr. Cummings 
paid a number of visits to some disused manganese mines in the 
Pickwell Down Samlstone near Barnsti\ple betAveen 1 )ecember 24th, 
1906, and January 23rd, 1907, and also kept one bat alive for some 
days. At the end of Deceiiiber and beginning of January I 
found Greater Horseshoes both in the deepest recesses of the 
caves— some of which are of great length- and close to the 
entrances, even Avithin refich of daylight. 

1 regret that I have no accurate record of the tempeiature in 
the open at Cheddar during my visit, but on the first few nights 
there were sharp frosts; later the weather was mild and at 
entrances of the caves the temjierature varied from 40'^ to 43® F. 
Within the caves — at some distance frmn the entrances — the 
temperature was fairly constant; in different spots 1 found it 
between 50® and 52® F., and this I understtmd is also the summer 
temperature. Mr. Cummings also found that the temperature in 
the Barnstaple mines was 52® F. 

The dimensions of the caves which I visited vary considerably. 
The Long Hole, in which I found the Greater Horseshoe 
abundant, is a long natural tunnel in the limestone of perhaps 150 
or 200 yards in length, and with an average width of seven or 
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eight yards and a height of from five to ten feet ; in places the 
roof is much higher and culminates in fis8ui*es and hollows which 
afford suitable hiding-placas for large numbers of bats. The flfK)r 
is uneven and partially blocked by ancient iwf -falls. At the end, 
beyond a considerable mass of fallen rock, the cavern opens into 
a small chamber, from which a chiinney, blocked by a huge “ chock 
stone,” runs upward to a chamber of considerable size. Out of 
this upper chain l)er a low passage, in places less than eighteen 
inches high, extends for some yards ; the end of this passsjige is 
blocked, and when I examined it no flicker was noticeable in the 
flame of my candle, but 1 was informed that at one time it was 
possible to feed a current of air near its termination, as if it led to 
some outlet. From the lower chamber a lime-encrusted shaft, 
running upwards, may lead to furtluu* chain l)ei-s or to the open. 
During a portion of my visit 1 was accompanied by Mr. Charles 
Oldham. 

In the Long Hole I found Gi*eater Horseshoes occupying a 
fissure high up in the roof near the entrance. I cannot say how 
far within this fissure the bats rested in the daytime, for they 
were not \dsible ; it w^as only after dusk that I saw them emerge 
from some hole in the fissure. I found other Greater Horseshoes 
scattered singly in the main tunnel, hanging from th(' roof or in 
the water-worn holes wdth which it is abundantly pitted. In 
the terminal chamher the bats were in colonies of varying size. 

In oiu* of th(3 oaves of tlie village, wdiich is open for visitors and 
illuminated by gas, there is, nejir the entnince, a wide shaft open 
to the air. Home ten feet from the fl(X)r of the (3ave, and perhaps 
fifteen feet from the top of the shaft, a small side- chamber o}>ens 
out of the w all ; the fioor of this <*hamber w^as thickly coverecl with 
old dry dung, mingled with fragments of many beetles, chiefly of 
the genus Geotrupes, Dr. J. Harold Bailey, wdio kindly examine* 1 
all iny ctdeopterous fragments, identifiecl iK>rtions of Geoirnpes 
spiniger Marsh, and of another Geotrujm. The Greater Horse- 
shoe, as I shall show later, captures some, and in summer pi\)lmbly 
all, of its prey outside the eaves an<l conveys it to the interior of 
the caves before consuming it. llie head, elytiu, and other 
portions of the beetles are dropped whilst the bit is crushing the 
insect in its jaw^s. This is undoubtedly a common habit, but bats 
which go far from the caves in search of bxxl may hang to 
* convenient footholds at some distance from their diiumal sleeping- 
places. In captivity the bats rest after a meal and fi'equently 
defecate, a habit wdiich probably accounts for the piles of dung 
beneath favourite feeding-places in the caves. Both Mr. Cummings 
and I noticed that our cai)tive bats showed a mai’ked prefei*ence 
for ceitain resting-places, settling again and again within a few- 
inches of the same spot. This chamber in the shaft was perhaps 
the only place I came across which appeared to be solely a summei' 
haunt; it may or may not be occupied as a sleeping-place in 
summer, but it was undoubtedly a chamber to which numbers 
retired to feed. 
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Great Cons Cave is longer than the Long Hole ; it consists of 
a rough, slightly descending tunnel and a steep passage running 
downwards to a considerable depth from the end of the main tunnel. 
At the lx)ttom of this terminal passage, at a great distance belaw the 
entrance of the cave, I found one Greater Hoi'seshoe hanging ; 
a. few others and Lesser Horseshoes, Rhinolophus hipposiderm 
(Bechstein), were in otlier parts of the cave, and a Whiskered 
Bat, My Otis mystacinm (Leisler), was close to the entrance. The 
Echo Cave is a great cleft in the cliff, entered by a small hole and 
short passage ; the cleft then extends upwards and downwards, the 
height being over a hundred feet and the width little more than 
eight feet. Thirty feet oi- more above the floor of the cave 
colonies of Greater Horseshoes were hanging from the wall on 
one side, and a few Lesser Hoi'seshoes were suspended, singly, 
from the opposite wall. Goatchurch Cavern, on the northern 
slope of the Mendips, has its entmnce high on the hill-side in the 
treeless valley of Burrington Combe. This cavern consists of long 
and intricate passages, running far into the hill and descending 
steeply; here again at a great depth T found both species of 
Horseshoe sc4ittei*ed about the passages. In other smaller and 
shallower caves, some with narrow entrances and others with wide 
mouths, f found Greater and Lesser Horseshoes; one of the 
former hung in full daylight ten yards from the entrance, and a 
Lesser Horseshoe from the U})j)er part of a lK>ttle-sha27ed hollow 
in the roof only four yards from the entrance. 

In no case in which I was able to make repeated observations 
wei'e the bats actually hibernating. All were susceptible to the 
disturbance caused by my entmnce, drawing themselves up by 
bending their legs and often swaying sligjitly, although not 
touched ; bats changed their positions in the intervals between my 
visits, while others, as 1 shall show later, flew in the caves 
without any artificial stimulus and indeed went out into the open 
air of their own accord. Lesser Horseshoes and Whiskered Hits 
also moved from positions in which I had observed them, and I 
sjiw a Long-eared Bat, Flscotm auritus Geoifr., on the wing in 
the evening in one cave. 

On December 29th 1 carefully noted the position of two Greater 
Horseshoes in the main tunnel of the Long Hole, one of which 
was not more than ten yards from the entiance, but wfis careful 
not to touch them nor to bring my light near to them. Two days 
later both had moved. On the same date (Dec. 29th) I found a 
colony of about forty hanging close together — only a few were 
actually touching any of the others — in the terminal chamber. 
Five of these I took without touching any of the others. When 
pushed from their footholds they fluttered to the ground and lay 
there, cold and lethargic, but squeaking feebly and extending their 
legs backwards, apparently in search of some foothold. The 
remainder drew themselves up by bending their legs but did not 
unfold their wings. Very little dung lay beneath this colony, and 
the bats which I took, though they were soon awake and lively, 
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(lid not defecate in the box ; one taken near the entrance of the 
cave did so at once. 

On the 29th I went into the cave in the afternoon, but on the 
31st, when 1 found that the two bats whose positions I had noted 
had moved, T entered about 6 p.m. A few yards from the 
entiunce, in a fissure in the r(X)f which may lead to chambers and 
jiassages as yet unknown, a thick cluster of wide-awake Greater 
Horseshoes was suspended from a spur of rock. On the floor of 
the cave beneath this fissure I had, on the 29th, noted a large 
pile of dung, but certainly, during the da 3 ^ime, no bats were 
visible in the fissure. Tiie bats, which numbered at least thirty 
and possibly as many as fifty, were clinging together like a swarm 
of bees ; their heads, ears, and facial ornaments were in constant 
nervous movement and the wings hung loosely by their sides; 
they liad apparently emerged from some cmck or hole in the 
fissure. When I turned the light of a powerful lamp upon the 
bunch, inclividunls 'at once detached themselves, dropped on 
outstretched wings, and flew further into the cave. On this 
occasion, so far as I could tell, all flew into the depths of the cave 
and not towards its mouth. I struck two down with my stick aij 
they flew and could have killed many more; within a few minutes 
the fissure was empty, all having aj)parently entered the cave. 
As I proceeded uj» the tunnel I found many hits clinging 
to the walls and roof, their wings hanging loosely, their heads, 
ears, and nose-ornaments twitching, a.s witli laised hetids and 
necks and hollowed backs they turned and twisted in all 
directions without moving the position of their feet. Whether 
these wide awake bats were or were not able to see me 1 am 
not prepared to say, but they were keenly alive to my 
presence and moved, flying freely, wdien 1 approached them. 
Other bats passed me, flying up and down the tunnel, but it is 
probable that there is either a second exit or further chambers, 
for I certainly did not come across all the bats which had left the 
cluster near the entrance. In the terminal chamber, whei-e on 
the 29th I had seen al) 0 ut forty liats, only eight i*emained, and 
these again were awake ; while 1 was w’atching them two took wing. 

On January 1st, 1907, J went in in the daytime, and not only 
found that the six Imts left on the evening before in the terminal 
chamber had disappeai*ed but could not see a single bat hanging 
in the cave. On January 3rd I entered alwut 6.15 p.m. ; no bats 
were visible in the fissure near the entrance where I had seen the 
cluster on December 31st, nor were there any hanging and only one 
was on the wing in the tunnel. The chamber at the foot of the 
chimney was again empty, but by climbing over the chock stone 
1 reached the upper and larger chamber which I had not previously 
visited. Here I found two small colonies or collections of bats — 
numbering twelve and eight individuals respectively — and a 
single bat in the low passsge which leads out of this chamber. 
These bats were not in profound slumber; some two or three 
individuals were hanging with the wings by their sides and were 
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in nenwH motion. I took the single Imt, but did not touch nor 
otherwise disturb the colonies. 

On Janusiy 5th, with Mr. Oldham and my usual assistants I 
entered the Long Hole about 5.20 p.m. ; l)ats were then dropping 
out of the hssui-o near the entrance singly, but there was no cluster 
as there had been on J)ec*eniber 31st. About half a dozen came out 
and flew' inw'^anls. A few^ were on the wing in the tunnel and the 
tw'o colonies in the uj)per chamber wei e reduced to one company 
of ten individuals. We again left this colony undisturbed. 

In the afternoon, on January 6th, we again visited the up|t>er 
chamber and found that the number of the bats was further 
reduced ; only four remained. Ko bats were flying in the cave 
between 3 and 4 p.m. 

We then returned to tlie Assure, where I had seen the cluster 
and whence on the previous days we ha<l both seen bats emerge. At 
4.20 P.M. a single (Greater Horseshoe diopped out of the hole and 
flew into the cave, and at 4.40 another dropped ft‘()m the Assuie 
and flew’ out into the open air. Mi*. Oldham then posted himself 
at the entmnce to the cave, in such a position that he could 
command a view of any l)ats passing out, while I remained below 
the fissure. Between 4.40 and 5.20 p.m. at lejtst nine bats came 
from the fissure or elsewhere and flew^ out of the cave. A few 
hits jiassed us in the tunnel ; we could hear the wdiin^ of their 
w’ings distinctly, and before it became too dark to distinguish 
objects at a distance of a few feet — at about 5.30- bats passed 
and repassed the entrance to the cave, perhaps some of those wdiich 
had emerged intending to re-enter. Ho long as there was light it 
was easy to see the broad wings of the (Greater Hoi-seshoes, as they 
passed out or fluttered pa^it the entrance, silhouetted against 
the sky. 

My visits to the other caves were not so frequently repeated. 
On HecemlTer 29th 1 did not observe any O renter Hoi’seshoes in 
Oreat Cons Cave, but I noted the position of two Lesser Horseshoes 
and a Whiskered Bat without touching them ; the Whiskered Bat 
was clinging to the roof wdthin full reach of daylight. One of the 
Lesser Horseshoes was sleeping lightly ; it paitially unfolded its 
wings, mised its head, and moved its eais, and then relapsed into 
slumber, refolding its wings. Not one of tlu^se three bats, on 
January 5th, was occupying the jiosition ] had seen them in on 
December 29th, but one Lesser Horseshoe and a Whiskered Bat 
were in places which weie not occupied on the previous visit. 
We found three Greater Hoi’seshoes, tw o of which wrei*e not at the 
spots they occupied on January 5th, when 1 visited the cave on 
December 29th. 

One large cavern was visited on several occasions; on De- 
cember 31st I could see a number of Greater Horseshoes hanging 
singly in diflferent parts of the cave, but I only took or touched 
one ; on the subsequent visits I did not see a single bat. 

About 7 P.M. on December 31st there wrere at least thirty or 
forty Greater Hoi’seshoes, hanging in two companies some 
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distance apart, from the wall of the Echo CWe ; the majority of 
these bats were awake and others were on the wing. On 
January 5th the number was smaller ; most of these bats were so 
close together that six were dislodgeil at once by a stone thrown 
fi*om below. The Lesser Hoimshoes in this aive may or may not 
liave moved in the interval between tlie visits ; they were roughly 
in the stune })ositioii on both <lates. A Long-eared Bat, wliich, 
when handled and replaced in the sjime position, appeare<l to be 
in a deep sleep on the 31st, had gone by the second visit. An 
unidentified bat whh on the wing in the daytime just within 
the entrance of Wookey Hole, a cave near Wells. 

Between D€*cember 24th, 1906, and January 23rd, 1907, 
Mr. Cummings paid se^'en visits to the old mines near Barnstaple ; 
he aridved independently at the conclusion that the bats were 
not hibernating and were going outside the caves to feed. He 
has kindly allow ed me to add his notes. 

His observations w ere iiia.<le at three borings. On December 24th 
he found a single Oreater lloi*seshoe in No. l.but none in No, 2 ; 
No. 3, the floor of wdiich was under water, was not entered. On 
December 29tli No. 1 was un(K*cu[)ied, but there were two bats in 
No. 2 twenty-five yards from the entrance. The bats w’ere not 
touched, but when, later in the afternoon, he re-entered this 
lK)ring, he found one on the wdng, and tlie other shortly followed 
the first out of the tunnel. On January 5th there wwe again two 
bats in No. 2. One occupied a. similar position to that wdien first 
noted, but the other had not returned to the sajne position. The 
temperature in the open, on the date of this visit, was high, but 
rain was falling steadily. The tw’(» bats, after Mr, Cummings had 
taken them out of the tunnel to examine them, and had then 
returned th(‘m to t.lu'ir original positions, were roused and driven 
out of th(" cave; they attempted to re-enter the cave three times, 
but were apjiareiitly prevented fi*om doing .so by Mr. Cummings’s 
presenc(‘ at the entrance. Mr. Cummings thought they objec’ted 
to the rain. Later in tin* afternoon he discovered tw o bats, wdiich 
showed by their manner of hanging with their wdngs by their 
sides that they w ei e not in deep sleep ; he feels sure they were 
the bats driven out of No. 2. On January 11th No. 1 and No. 2 
were empty, but a small bat entered No. 3 at about 5.20 p.m. and 
shortly afterwards tw'o Greater Horseshoes came out; Mr. Cum- 
mings had, again, not been able to enter No. 3. On January 16th 
Nos. 1 and 2 wwe again unoccupied; the temperature in the open 
was on this and the previous \ isit 48" F. ; within the caves 52" 
and 53“^ F. At 5.30 p.m. two Oimter Horseshoes, which came 
fi*om the direction of a deep shaft liigher up the slope, passed the 
entmnee of No. 3. On January 19th, when the tempeiTature in 
the open had fallen to 40*^ and a cohl east wdnd was blowing, no 
bats were seen at the mouth of No. 3 betw^een 5.10 and 5.45 p.m., 
neither were any noticed between 5.15 and 5.45 p.m. oil 
January 23rd, when the temjierature at the mouth of the cave was 
33°, and it had been below freezing-point all day in the open. 
Proc. Zool. 8oc. — 1907,. No. XXII. 22 
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Mr. Cummings, on this evidence, suggests “ That the Greater 
Horseshoe, at the end of Decembtu* and throughout January, 
moves freely in the caves, is easily disturl)evi, and usually hangs a.t 
the further end of the boring. That it goes abroad regularly in 
mild weather, but hibernates more or less deeply in frost, and 
remains in the caves during rain or high wind.” 

It has been often asserted that in the Gimter Horseshoe and 
other gregarious bats the sexes hibernate apart ; though (colonies 
consisting of bats of one sex only have been found occa*siomilly, 
both sexes may be found in the same company or cluster. 1 have 
found male and female Lesser Horseshoes in tlu* same colony at 
Cefn, Denbigh, and of tlie five bats which 1 took from the forty 
in the Long Hole on December 29th one was a female and four 
males. The two bats which 1 killed as they left the cluster at the 
mouth of this cave on December 31st w^ere males ; four biken from 
the upper chamber of the Long Hole on Jan miry (ith, the remnant 
of the company of twenty, were males ; six dislodged by a stone 
from a congregation on the wall of the Echo Cave were all males ; 
and five Pipistrelles, Pipistrellus pipistrelles (fc>chi*eber), turned 
out of a ciuck in the clilf-wall, outside the entrance to the Long 
Hole, were also males. The single bats found in difterent places 
were of either sex, but the majority were males ; their ages 
varied and there w ere many which, judging by their grey pelage, 
were born in 1900. I may, of course, have failed to discover the 
colonies of females, or some of the bats which we did not touch in 
the colonies may, have been of this sex ; thei*e i^, however, 
another possible explanation, an inequality in the numbers of the 
sexes, the males predominating. 

The Greater Hoi-seshoe feeds in winter, apparently both w ithin 
and outside the caves. The fiooi’s of all tlie caves show evidence 
of the recent movements of bats ; in addition to the piles of dung, 
which were mostly old and dry, fresh excrement was scatteiml, as 
if dropped by the bats either when flying or hanging from the 
T-oof. Fragments of the prey, in places in small heaps, were also 
littered about the floors of the caves. 

The stomachs of two Greatei* Horseshoes, killed immediately 
after capture, contained no food, but that of a third, killed as it 
flew from the bunch at the enti'ance to the Long Hole, contained 
a little and there was fjecid matter in the intestine. 

Ijarge beetles and moths are apparently the chief food of the 
Greater Hoi'seshoe. I found elytra of Melolontlui vulgaris Fabr., 
and the heads and elytra of Geoirupes spiniger Mai’s!!, and perliaps 
G, stercorarim Linn. ; these remains w ere in most of the heaps of 
dung and were also scattered in the cave>5 ; in the Great Oons 1 
found them more than 100 or 150 yards irom. the entrance. Both 
species of Geoirupes ^I’e occasionally abroad in mild weather in 
winter : w^o found one G, spiniger cm liorse>dung in the road near 
the caves ; Mr. Cummings finds Geoirupes in small numbers 
tliroughout the winter at Barnstaple. In the Cheddar caves were 
the elytm of the fliglitless beetle, Nehrm hrevicollis Fabr., and at 
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Barnstaple Mr. Cummings found fragments of a flightless Piero- 
Miclms (possibly, he thinks, P, niger Schall.). The remains of the 
large «we-spider, Meta menardi Latr. — fragments of the cephalo- 
thorax with the legs attached in some cases — were present in the 
Cheddar caves, and Mr. Cummings found remains of a spider at 
Barnstaple ; at Cefn, 1 found a portion of the leg of a Meta in 
the dung of the Lesser Horseshoe (1). These flightless beetles 
and spiders must have >)een picked uj) by the bats from the ground 
or taken from the walls. It is not certain that the bats always 
secure their prey when they are flying, and jis the Horseshoes are 
exceedingly agile on the wing I feel sure that they could, by 
hovering, pick food from the ground or from a vertical surface, 
such as tlie wall of a cave, without alighting ; furthermore, in 
captivity they show a marked ttuidency to fly low, and will fre- 
(piently alight with outspread wings upon a flfit surface, spnnging 
therefr’orn again with ease. 

The wings of Scotosia diihitata Linn., a moth which hibernates 
freely in lim6»,stone-caves and was abundant at Cheddar, weie 
scattered here and there, as if eaten recently, and also a few wings 
of Oonoptera libatrlc Linn., another specdes which hibernates, 
were present. These moths might, of course, have been captured 
when they were on the wing in summer, but the remains appeared 
fresher than those of summer* flying moths which do not occupy 
th(» caves in winter (for example, TripJut^na) which 1 fouml. 
Mr. Cummings found the remains of lx)th these moths at Barn- 
staple, and also fi’agments of two large flies, possibly JUristalis 
and some smaller dij)teron. At Cheddar there were many 
small dipterous insects resting on the walls of thecjives; these are 
soon a.rous(*d to activit}^ by the presence of a light. Mr. Robert 
NeWvstead found, in dung which he kindly examined for me, 
remains of certain Mnscidfr, which, as he points out, are all diurnal 
insects. We do not, liowever, know at what hours the bats are 
on the wing in summer, but even if the times when the bats 
<*merge and the insects retire in the evening, or vice versd in the 
morning, do not overlap, the bat whicli can capture a flightless 
l)eetle oi* spider could take a fly whiclj was at i*est. 

In Coatchureh (>avern, at a great distance from and below the 
entrance, 1 found a dead Stijphylini<l beetle of the genus Qaediiis ; 
it was damage<l by the te.eth of a bat. 

The prey of the Creiiter Horsashoe may he captured on the 
wing, but that it is not, as a rule, devoured whilst the bat is flying, 
s(^erns to be pr<;ved by the beha\dour of bats in captivity even 
more than by the presence of the fragments of prey in the caves. 
When secured by a snap of the liat^s jaws the insect is conveyed 
to some resting-place and there consumed. Two captive Greater 
Horseshoes, one of which survived for 14 days and the other 
for 35 days, were fed almost entirely upon Geoirnpes typhoeva 
Linn., the only beetle I could obtain in sufficient numl^rs in 
winter. Altogether over 120 beetles were devoured, and in eveiy 
case the behaviour of the bats was practically the same. I usually 

22 * 
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held the bat in my hand until it had snatched the beetle and 
then released it ; but at times the bat, when suspended from 
some foothold, would take a beetle which w’as offered to it. The 
released bat, holding the beetle securely, even if only by one leg, 
invariably flew to some fa vourite foothold — usually the picture-rail 
in one of three different spots, one end of the window-sill, or a 
curtain-ring — and there bung until the beetle was devoured. 
'When the beetle was dropped in flight, only tw'o or three times 
in over 1 20 expei-iimuits, the bat made no attempt to recover its 
]n*ey. I never heard the sound of champing jaws as the bats were 
flying, but wdien tlu^y w’ere at re.st the ludse of crushing the hard 
armour of the beetles was plaiidy audible. 

The interfemoral membrane wm never used as a ])Ouch, as it is 
in the Veapertilioindiv (2), but the beetle was invariably pushed 
against the interbrachial membrane, as I observed was the case in 
the Lessei- Horseshoe (1). At times it was thrust against the 
belly, sometimes into one and sometimes into the other wdng, and 
as a rule one leg w'as detached from its hold in order to give more 
freedom to the half-outstretched wing on the same side. Tbt‘ 
contortions of the bat were most noticeable when it was hanging 
clear and not against the wall ; on many occasions one or other of 
my ca])tives went through the whole operation when susi)ended 
from my finger. The objt^ct of this use of the membi'ane is un- 
<loubt(*dly to prevent the escape of the struggling b(‘oth‘ as tht‘ 
bat relaxes its grip in ordei* to adjust the position of the capti\e 
in its mouth ; wdien the beetle was seized by the head, especiallN 
if it was a male armed with sharp thoracic spines, it was turned 
until the bat had a grip njKm the abdomen. As the head is 
thrust into the interbrachial membnuie, th(‘ wdng and l(*g, on the 
same side, are ihovimI sharply foi-ward, thus, by the lesistance of 
the membrane, enabling the bat to secure a firmer grasj) of the 
beethj, almost as if the w ing w'as used actually to jaish the prey 
further into the mouth. The object of pouching in the - 

tilionida^ is to prevent the escape of a captive, when the bat is 
flying, until a firm gi-ip is secured (2), but in the Horseshoes the 
use of the int(*rbrachial membrane ap])ears to be diffeient ; in the 
Yesjyprtdionida^ the head is rapidly withdi’awui fi'om the pouch ami 
the prey devoured openly ; in the lihinolophuhv the wdng is made 
use of repeatedly, so long, in fact, as any large poition of the prty 
]>i^ojects beyond the jaws of the bat. 

The head, prothorax, first pair of b»gs, and elytra of a beetle are 
usually dropped by the bat, but ocx^asionally the In ad or one 
elytron are devoured ; those portions rejected liy my captives w^eie 
similar to many of the fragments found in the caves. When a 
bat had eaten tw^o or three beetles its head drooped and it lapsed 
into partial slumber, rousing itself spasim diwdly at any sudden 
noise. After a few minutes, however, it w^ould be lively again, 
swinging round on its legs and moving its hefid and ears at the 
slightest sound. 

]V1r. d. (i. Millais states ( 3 ) that this species ‘‘ does* hot devour 
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all its food while in flight, but conveys some to its diurnal resting- 
place ” : I will go f urthei* ; it prolmbly conveys all its food to 
some i*esting-place. Even when I gave my captives mealworms, 
insects which are efisily crushed by the powerful jaws of a Greater 
Horseshoe, they wei‘e conveyed to some resting-place unless the 
bat refused to leave my hand. Mr. Millais adds a footnote : “ I am 
quite ignorant as to the manner in which these bats carry their 
food to their retreats, since the intei-fenioral pouch seems to be 
incApablo of being bent forward.’^ In no bats, to luy knowledge, 
is the pouch used as a I’eceptmde in wdiich to carry food ; the prey 
is carried, in the most natuiul iiiainier, in the mouth, firmly secured 
by the strong teeth. Mr. Millais’s statement (p. 30) that the tail 
is bent forwai’d and the interfemoral membrane occasionally used 
is pn)bably based on some eii'oneous observation ; it is the inter- 
brachia 1 and not the intei*femoi‘al membi ane which is used. During 
the whole ju'ocess of poucliing and eating the beeth^ the posterior 
jK^rtion of the tail lemains in the recurved position which is so 
cliaracteristic of the species. 

This retlexed tjul, or, to be more exact, })ortion of the tail, is 
consUuitly in this curious })osition. In flight the anterior poition 
of the interfeinoml memlmine is stretched between the slightly 
flexed legs ; the end of the biil is upturned ; and wdien the bat 
is scrambling or climbing the tail is held in the same position ; 
when at rest the tail is flat upon the ba(‘k if the wings are half 
open, or lies partially (concealed by the forearms if the iinimal is 
closely wi'aj)ped in its wings. 

In sleep tlie position of tlie wdng-membranes is practically the 
same as in the Ijesser Horseshoe (4), but, as a laile, t he bats 1 found 
were not so completely encircled by the wings as is the case with 
the smaller species ; the forearms seldom met along the back, 
w hereas in the Lesser Horstsshoe one sometimes overlaps the other. 
In some of the slee])ing Greater Horseshoes the tail stood out 
from the back at an angle of about 30^, in a, position [ have never 
observed in the smaller species. Our knowdedge of the habits of 
th(* Uhinohphkliv is slight, and Jis yet we cannot find that the bats 
gain any advantage from this recurved tail ; there is, how^ever, the 
possibility tliat the hiil is rudimentary. 

()ccasu)na)Iy. in c.iptivity, as Mr. Millais iiotictnl, the Greater 
Horseshoe* will sleep with the w’ings foldetl along the sides, but 
this is an unnatural position and is probably accounted for by the 
imi)aii*ed lu*alth of the captive ; wdien in good health the bats 
.sleep with the interdigital membmnes one above the other, in a 
similar position to tliat adopteil by some, at any rate, of the 
PteropodUhv. The (»ars, slightly bent or folded, are hidden beneuth 
the carpal joint. 

Tlie colour of the adult is brow n a,nd does not vaiy in the sexes, 
but the young iu*e grey ; all the young which i found were 
naturally much darker than the August young depicted by 
Mr. Thorburn (6), having more nearly acquired the brown pelage 
of maturity. 
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We find, to sum up, the following facts : — 

1. The Greater Horseshoe Bat, and apparently in the mild 
(ilimate of Somerset the Lesser Horseshoe also, if the weather ])e 
open at the end of December and l)eginning of January, is not in 
a sti^^te of hibernation. It moves in the c^aves, awakening without 
aHificial stimulus, and leaves the caves apparently in search of 
food. 

2. To a gi*eat extent the same haunts aie used in summer and 
winter, seeing that numbers of both s])ecies ar(» to be found 
hanging near the entrances to the caves in the winter in situa- 
tions certiiinly resorted to during the summer. 

,‘h Both species are susceptible to the i)rest‘nce of a. man when 
they are apparently asleep. They show by their movements — by 
bending their legs and i-aising and slightly swaying their bodies — 
that they are iniiuenced by the disturbance. It apf)ea,rs, f]*oni the 
w^ay in which colonies dwindled in size from time to time, that 
the bats, after being thus disturbed, though not actually awakening 
at the time of the visit, retiie from the situations they occupie<l 
to deeper recesses. 

4. Food is conveyed into the caves from without and devour(‘d 
there, the bats hanging whilst they feed. 

5. Certain creatines are captured and (*aten in the caves. 

0. Creatures incapable of flight are ca])tured by the bats and 
devoured. 

7. When feculing the Greater Horseshoe, like its congener, 
makes use of the int(‘rbrachial membrnm‘ and not of the inter- 
femoral pouch. 


The following is the result of Mr. Iiob(*rt Newstead’s exa-niinatioii 
of the dung and insect remains which I obtained in the Clieddar 
ca\'es. 


Wings of tlie following moths : 

Scotosia dahitata hum. Probably captured when these insects 

Gomyptera lihatrioo Linn. J were hibernating in the caviis. 

Triphdiia orhona Fabr, 1 i i i • a 

m 7 r- Captured and coineyecl into the 

Iripruvna proniiba lAww, > ^ . ■' 

XT 1 1 • , , , . caves 111 summer. 

Aylopkasia 'pohfodon Linn. J 


Dry dung, obtained in the summer haunt w liere I found no 
bats in wdiiter. 41 pellets minutely examined. 

About (>8 per cent, contained the I’einains of Juepi<loptera. 

Coleoptera. 

Diptei*a. 

Ai-richnida (Spiders). 
Hymenoptera. 
Trichoptera. 


bf) 

n 

2 | 

24 


Of the Coleopterous remains at least 44 per cent, were of 
Geotrupe.8 ; in about 1 2 p(*r cent, there w ere fragments of Melo- 
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loniJia ; in one pellet there were portions of the elytra of a 
Geodephagous beetle, possibly of the genus Amara^ and in another 
what appeared to be Dytiscus, 

The fragments of I^})i<loptera were difficult to identify, but a 
number of abdominal segments, scales, liairs, antennje, eyes, and 
eggs were from moths of the family Xoctuidcp. 

One pellet was almost entirely composed of the remains of 
Dipteia. Mr. Newatead remarks, “ including portions of the 
wings of a large Muscid with metallic green body, possibly Lucilia 
or allied genus.” This green fly was present in seven pellets ; the 
remains of other Diptera were in three or four pell(»ts. 

In one pellet was a ])ortion of the wing of a Hyrnenopteron 
remarkably like Vespa” 

Orm pellet was entirely composed of the remains of a caddis-fly. 
In December and January I found a caddis- fly on the wing at 
Cheddar, and 1 picked up the remains of one amongst the 
fragments in the Long Hole. 

The spider-remains were of a. larg(5 species, probably the (*ave 
Meta ; I found l emains of this spider, certainly dropjwd by the 
bats, in the caves. 

Mammalian hairs, probably those of a Iwit, were present in one 
pellet. 

Jn 100 pelh*ts, taken from below the fissure in the Long Hole, 
whence we watched bats emerge, about 48 per cerit. of the remains 
w’ere of (reotrupfs, and a smaller percentiige of a large blown 
sptK'ies, possibly Meloloatha. This dung was dry ; we may 
conclude, not only from the [)r€»sence of a summer flying lieetle 
(piM'suming that it was Melolontha) but from the condition of the 
<lung and the huge size of the heap, that the fissure is occupied 
in summer. 

Fifty pellets taken from a shallow wide-mouthed cave and 
evi<lently dropped lecently, containe<l about 98 per cent, of metallic 
fragments of the abdomen and basal segments of the legs of 
(r eat rapes. 

One hundred recent pellets from the Long Hole were composed 
of about 90 per cent, of remains of Geotrupes. 

it would thus a])p('ar that during the winter months lieetles of 
the genus Geotrapes form the chief food of the Greater Hoi'sesboe 
Bat, ami that in summer Lepidoptera and Ooleoptera are devoured 
in, approximately, equal quantities. 

The following parasites wei*e on Bats which 1 obtained at 
Cheddar : — 

Nycterihia Leach. From two examples of Rhinolophas 

hipposiderus. Identified by Mr. Percy H. Grimshaw. 
Eschatocephalm vesper tilion is (C. L. Koch). On Rhinolophas 
fernmi-eqainuiay Rhinoloplm^ hipposideras^ and Myoiis 
mystacinm. The Ticks, all females, were identified by 
Mr. A. 8. Hirst. 
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Spmturnix vespertilionis (Dufour). This small M ite was present 
on the wing-membrane of Jihinolophus fermm-equinum^ and 
was identified by Professor E. Troiiessaii}, of Paris, to whom 
Mr. Hirst had kindly forwarded iny specimens. 
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3. Notes upon th(* Aiiatoiny of a Specdes of Frog of the 
Genus Meifalophv^s^ with references to other (ilenera of 
Batrachia. By Frank E. Bkddahi), M.A., F.ll.S., 
Pros(‘c*tor to the Society. 

; IlH-eiwa March 19, vm. i 
(Text-figures 92- 1 00.) 

I possess, through the kindness of Dr. Charles Hos(» of Borneo, 
an example of a Fi*og from that country, which at first appears 
to be referable to the genus MeqalophrpSs and which at least 
comes nearest to — if it be not identi(«d with — Cemiophrt/s 
nasuia of Schlegel. It appeiirs to differ, however, from that 
species in one very important point and in one or tw^o features 
of minor importiince. The single example was in an excellent 
state of })reservation, and I am therefoi*e able to contiibute some 
facts to the anatomy of tin’s genus, which, sjive for many external 
charactei*s and certain osteological features, is aj)])arently (piite 
unknown to zoologists. It is iiecHyssary, liowever, to jireface my 
account of its anatomy with an jittempt to fix ficcunitely the 
s][)ecies to which this account refei’s. Tlie species M. nasuta was 
originally named and figured by Schlegel*. Our subsequent 
knowledge of the extiirnal clumu’ters of the species is chiefly due 
to Cantor ti Dumeril & BibronJ, Gunther^, Boulenger !!, who 
has summed up and added to the previous descriptions, and, latest 
of all, Werner if. Darwin** has tigui’ed the heads of Megalophrys 

* Haiull. Dierk., Atlas, pi. iv. fig. 72. The leaf-like appendage upon the nose is 
n'presented as being directed fovwardh, which is not the case viith my exainjile. 

t Catalogue of Reptiles inhabiting the Malayan Peninsula Ac. Calcutta, 1847, 
p. 140. 

I Erp<.'‘tologie Cencirale, vol. viii. p. 460. 

§ The Reptiles of British India, Ray Soc. 1804, p. 413 ; Ann, Mag. Nat. Hist. 
(4) xi. p. 419. 

II R. M. Cat. Bairach. Sal. 1882, p. 443. 

“ lleptilieu uud Ratracliicr ans Sumatra/’ Zool. Jahrb. (Abth. f. Syat.) xiii. 
p. 498. *♦ Descent of Man, 1871, ii. p. 26, fig. 32. 



1907.] 


OF A FROG OF THE GENUS MBGALOPHRYS. 


325 


iimxda and M, montana^ regarding them, in accordance with the 
lii’st and erroneous view of Gunther, as male and female respectively 
of Megalophrxjs montaym, Edeling * has figured the entire animal 
from above. All of these descriptions, with the exception of 
that of Boulenger, leave a good deal to be desired in point of 
<letails of impoi-taiice, doul)tless bec^iuse those details were 
liardly appreciated as important at the time the papers or works 
in (piestion wei’e w'-ritten. To Mr. Boulenger s definition, Wemer 
has added a more accurate a(!count of the deiinal ossifications, 
the mere ocjcurrence of which w%‘iK known to his predecessors. I 
shall have occrision to refer again to all the above-named writeis 
in the following statement of cerbnn differences which the Frog 
studied by me shows as com{)ared w ith J/. nafiuta. 

The length of the Frog w hich forms the subject of the present 
communication is 1.S5 mm. from snout to vent, a measurement 
wdiicli nearly agrees wdth that of Werner t, whose description is 
not sufih'iently compr(*hensive lo allow of a confirmation of his 
identification. The most salient external characters which point 
to my Frog Ixdng i(lenti(;a.l with Me.galophrys nasnia are, in 
correlation with otlier character’s, the long palpebral horn-like 
appendages and the leaf-like a}>pendagc upon the snout. The 
tympanum moreover is concealed, and the loreal region is ex~ 
cnvrited. Furtliermore, the conical warts agree exactly in their 
disposition wdth the descriptions given by Cantor, Giinther, and 
Werner ; that is to say, there an* tlirec*, one on the sjicrum median, 
and a, pair anteriorly in th<» shoulder-region. There are, more- 
over, three warts iHK)n the head, all of different sizes, armnged 
in a triangle, the largest occupying the apex of the triangle 
which is directed backwards. Edeling J, bow^ever, whose figure 
of the ^fp<JC(lophr|fH chpiiit is not \'ery good, represents only 

the sacral w%‘irt and imthing of the kind u])on the head. Those, 
indeed, seem to have also esca])e<l the attention of others. No 
characters of value are introducetl into his twm descriptions of 
tile s}>ecies, and it is imjiossible to be certsun of the identity of 

M Pijalophrj/ii chpuiiJ' 'llie appendages ovt‘r the eye and on the 
nose are not of course diagnostic of the geuuiS or species; for 
in various Flemiphractidie there are similar appendages, and 
this family is not to be confused with the F^eloKatida*. Moreover, 
Mr. Boulenger has recently § removed from the genus Megalophrys 
:in<l assigned to the allied genus Megahphrjfs feaaW, 

a spec’ies wdth jmuninent })alpebi'al processes, the existence of 
wdiich doubtless originally influenced Mr. Boulenger in placing 
the species in that genus. It has also the hard skin upon the 
hack whicli is mentioned as l)eing more strongly developed in 

Nat. Tijdschr. Nederl. Iiidi»s vol. xxvii. 18C4, p. 205 & plate. 

t Gunther aluo (Ann. Mag. Nat. Hist. ser. 4, \i. p. 419) speaks of the frog as 
5 inches long. Flower, on the other hand (F. Z.S. 1899, p, 916), gives 90 mm. as 
extreme length. 

t Ned. Tydschr. v. de Dierk. vol. ii, 1865, p. 205, & Nat. Tijdschr. Nederl. Indio, 
voT. xxvii. 1864, p. 205 with plate. 

§ Ann. Mils. Genova, vol. vii. p. 760. jj Ihi vol. v. p. 612. 
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M, 'i^aauta than in J/. movtana. In the example studied by 
myself, tlie calcified (?) area, formed a continuous plate beginning 
immediately behind the head, hut not continuous with the 
hardened skin lying over the head, reaching hack rather beyond 
the anterior ends of the ilia. Li^terally this area is bounded 
by a raised gland ulai* fold. On the vential side of this fold the 
skin is still hardened, though not so mucli as dorstilly ; and this 
area is again bounded by a nairow raised area quite similar to 
that just referred to, which separates it fi‘om the soft but tuber- 
cular skin of the belly. The inner finger is distinctly longer 
than the second, a character in which this species agrees wdth 
M. lonyipes^ rather than J/. wcmiavaf. 

It is part of the geneiic definition of Meyaloithryn according 
to Mr. Boulenger that the outer mehitarsals are united. In 


Text-fig. 92. 



l^ihiuir surface of hand (uj)iht fij^ure) and foot (lo^^er figrure) of 
Megalophrys nasuta. 

this it difters, according to the same author, from e. g. Felohutes^ 
where the ‘‘ outer metataisals aie separated by web. ^ Having 
been able to compare my Frog wdtli Felohates jiiscusj I find that 


^ Boulenger, P. Z.S. 1885, p. 860. 


t Id., ('at. Batr. Sal. p. 442. 
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both frogs agree in the separation by web, only that the web 
is more extended towards the tips of the toes in Pelohaies^. In 
this, my species appai*ently agrees with Megcdophrys longipes. 
It has, however, a fairly conspicuous inner metatarsal tubercle, 
but nowhere projecting from the surface of the foot as in 
Pehbfxies, I found no tmce of an outer metatarsal tubercle or 
of subarticuhir tubercles. These are absent in M, longipes^ but 
described (together with the inner metatarsal tubercle) as “ in- 
distinct ” in M, montmia and (by inference) M, nasuta. 

There are othei- chaiimters iise<l for systematic purposes in 
which the individual whieli I ha\e <lissected does not agree with 
its presumed congeners. The vomerine teetli, which are very 
few t and form only a, narrow band over the projecting region 
of each vomer, are situated distinctly to the inside of and not 
bt‘hind each choana. And the loreal region is deeply concfive, as it 
is stated to be in Megtdophrys VHOiitami anti (by inference) in 
J/. nasuta by Botdengeri, but apparently not in M, longipes. 
Asa juxrt of the generic definition of Meyah^phrys, Houlenger uses 
the form of the tongue, which is described as ‘‘ subcircular. 
indistiiK'tly nicked and free behiml.” In my example ef 
Meyalophrys the tongue is very faintly § nicked behind. It is 
also nt‘arly circular and free behind. 

Very importa-nt also in fixing the systematic, position t)f this 
Frog art* two osteologies 1 chaiticters which have been lai-gely 
used in defining the genera of Bati’achia. The fusion of the 
sacrid vertebra with the ensuing coccyx is a rare fetiture in 
Batiacbian osteolog}’. It occurs, however, in Pipa and among 
the Pelobatida*. In two gt*uera. only, viz., Scaphiopas and Pehhates, 
does Boultuiger describe the sacrum and coccyx as confluent. 
They ai e most untpiestitmably st) in tlie Fjog which I tlescribe 
in the present, communication, and this ctmfluenct* is incitlentally 
shown in tht* drawing {cj\ text-fig. 93) on p. 332, illustrating the 
arrangement t)f certain muscles. This fusion t)f the sacral 
veitebi'a with the coccyx is not only an im})ortant classificatory 
fact if existing systems are to be respected, but mis(‘s another 
fact of greater impoi’tnnce. It is well known that among those 
genera of Anura in which this fusion occurs, viz. Pipa, Xenopas, 
ami Hymeuochirus -the entiic set of gen6*ni constituting the 
Aglossa — and in Pelohates, fScaphiopus, and the pr(\sent genus 
among the Pelobatidte, and in amongthe Discoglossida*, 

the apparently single saci*al vertebra is really double in the case 
of Pipa and Pelobaies^ forme<l of three vertebra^ in Uymenochirm, 
and of only a single vertebra in Scajdiiopits and hmnbinator, Jt 
becomes, therefore, a matter of great interest to ascertain wdiat 
is the arningeiuent that clmracterises the sacrum of the species 

* Guntber, Cat. IbUr, Sal. 1858, p. 136, speaks of the toes of Cemtophryne fMSuta 
as completely free.” 

+ (Suutl'e', Cat. Hatr. Hal. 1868, p. 136, writes— ** Vom trine teeth none.” 

I Cat. Batr. Sal. p. 642. 

§ “ ToiiKue entire hehijiti,”- -Gunther. 
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which I provisiotiiilly at least identify witli Megalophrys nasuta. 
The most obvious test to apply for the solution of this question 
is the exit of the spinal nei'ves. Now I find tluit a stout nerve 
issues from tlu* spinal cord just in front of the stout and expanded 
tiiinsverse ]>rocess of the sacral vertebra ; and that an e(]ually 
stout nei’ve issues behind this transvoi*s(3 piocess in the angle 
l^tween it and the coccyx. There is none between the two. 
Hence the sacrum is composed of but one vei’tobra as in most 
other Frogs. 

A second chaim^ter is the procoelous excavation of the vertebral 
<;entra. A paH. of the definition of Alegnlophryti by Houlenger is 
“Yortelme ojusthocadiaii.” This character, used by him in the 
tabular * dis(irimination of the genera, of J^elobatidje, is again 
made use of in the fuller description of tl^e genus Mey(dophrysi‘. 

Jt is, however, in the diameters of tla* sternum tliat this 
species chiefly diflers from other species of Megalophrij.^. Among 
the chai'acters used by BoulengerJ to define tlu‘ family Pelobatiihe, 
one is stated as follows, viz.; “The omosternum is constantly 
present, but small jind caitilaginous.” That this definition is 
not absolutely true was subsequently showui by Air. Houlenger 
liimself§, wlio as.sert(3d that in ScaphlojmH solitaries there was 
“no omosternum.” The shoulder-girdle and sternum of the 
genus Megalop/i rys have been figureil and described by Parker 
in Mrgalopkrjfs 'inontana. The omosternum is minute and the 
sternum is ossified nearly throughout, an inconspicuous cartila' 
ginous xiphisternum only being left at the fret* extremity of the 
bone. These charaettTs (ivier alia) are us(*d by Mi*. Houlengcu* 
in his definition of the genus Megalojihrys^ and tlu'refore 
presumably also apjily to M, itasuta, WhetJier the sternal 
apjiaratus of M. longijws has been examimMl I do not know. In 
the Flog upon wbich I re2)oi*t in the present communication, the 
characters of the sternal apjiaintus are ilittertuit from tluist* 
which have been referred to in Megalophrys inontana. Hotb 
sternum and omosternum are very ^\ell <le\ eloped. 

The omosternum, instead of being a small oval plate of cartilage 
as it is repi*esente<l to be by Pai*ker in Megalophrys moeiaaa^ has 
a form which apart fi'om details is more like that of Rana 
esculenta. It is actually ten millimetres long, and its proportions 
to the rest of the sternum are therefore much more like those 
of Palndicola hihrottii figured by tlie same author ^I. Although, 
as in M, montana and other Frogs, the procoracoids at‘e bent very 

* Oat. Batr. Sal. 1882, p. t33. 

t JhUJ. p. 412, X Lor. t il, p. m. 

§ P.Z.S. 1899. p. 790. 

II A Monojfnipli on the “ Structure and Development of the Shouldor-(Tirdle,” 
Ray Soc. 1868, p. 78, pi. vii. tiff. 8. 

It by no means certain in every ca‘«e Hint the species described by Prof. 
W. K. Parker in his Monof^aph of the Shoulder-Girdle have been correctly 
identified. I find for example that the sternum of JJijla ccerulea Calamiten 
lyanea” of Parker’s nomenclature) is not as Parker has figured it {lor. rit. pi. vii. 
fig. 6), but (jxactly resembles the .sternum of Acrodtjtes dandinii ” (presumably 
a Hyla) figured by the same author (loc. cii. pi. vii, fig. 1), 
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much forwards, their articulation with the omosternum in M.naauta 
is not by any means so far forwards as it is fig\ii*ed by Parker 
in M, montcma. This aiticulation is plain enough in M. namta. 
Above this articulation and for the entire shaft the omosternum 
is clearly calcified. It expands above into a circular cartilaginous 
plate which has a crescentic outline anteriorly and is wider than 
the shaft. The pj ocoracoidal cartilages at and neai* both points 
of articulation with the omosternum are also wilcified. The 
sternum (jonsists of a bony style as in Megalophrys montana ; but 
there are differences iji detail. In the first place, the bone is 
longer in proportion to its width in M, nmivta^ and it does not 
expand so markedly in width towards its po.storior termination 
as is represented in Prof. Parker’s figui*o of Megalophrys montana. 
In the second pla(*e, M. montana is cha nuterised by a wiitilaginons 
xi]>histernum which is but little extended either laterally oj* 
axially beyond the shaft-bone.” This is not at all the (vuse with 
Mtajnlophrys nasnta^ v\here the xiphisternum is a broad and 
(expanded plate, having posteiiorly the semicircular cheese-cutter- 
like outliiK^ which is so usual among Frogs. On the whole. 
thei-efor(‘, there* ai’e some <lifiei*ences between the t-wo sj>ecies. 

The st(*ruum of this Fj*og is in fact particularly large as 
C(»nipan*(h for exaniph*. to that of its ally Velohates fascas., with 
which I Jia\ conpiared it in this and in some other detiiils of 
st ructure. Tlie difieixMice of size is, of course, adual in view of 
the much larg(*r dimensions of the Fi*og which 1 describe here as 
compai'e<l with the rather small Pelohaies f mens. In Pelohaies 
the total length of the body in the individual measured was 
47 mm. and the total huigth of the sternum l(i mm., the* sternum 
being therefore roughly one-thir<l of the length of the body. 
The corresj)onding measurements in the Frog deseribecl here* 
wei-e 135 mm. arul 00 mm., the ju-oportions therefore nearly 
a])proaching one-half. The relationship of the .sternum to the 
underlying viscera shows corre.sponding diflerences in the two 
genera. In Pelohates the sternum hardly extends back Ijeyond 
the heart and peidcardium which, however, it fully covers. The 
liv(*r is h*ft largely ex}>osed. In ** MegalojJrrys nasiita ” tin* 
sternum y)ass(*s a considerable disttince l)eyond the liver-lobes, 
the h(*art being beneath idiuost the commencement of the sternum 
proper. 

So far as J can gather from the memoirs already (pioted which 
deal with the sj>ecies Megalophrys na^mta., there has been no 
actual description of the sternum in this jMxrticular specaes. But 
sin(?e several systematists mse the (X'currence of a rudimentary 
omosternum as a generic definition, the matter must have been 
lookeil into by them, or by some of them. So far as present 
views upon the classific4J.tion of the Anuni go, it is clear that J 
should 1)6 hardly w^ix>ng in instituting not merely a new species 
but a new genus for this Frog, on account of its divergent sternal 
characters, as compared with those that liave already been described 
in the genus Megalophrys, In contradiction, however, to this 
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conclusion is the extraordinary similaiity in detail — I particularly 
recall the three warty tul)ei*cles upon the back and the ‘‘nose- 
leaf ” — between this species and M, nasnta ; but couple<l with 
these are also, as it would appear, diilerences in features of similar 
or nearly similar value. Thus the species described here differs 
from M. nasutci^ in that the vomerine teeth are within a line 
joining the choaine, and that the inner finger is distinctly longer 
than the second. Again, however, I infer these differences, 
being unable to find any definite description of the characters in 
Megalophrys nmnta. 

The al)ove statement concerning those characters used in the 
discrimination of genera and species among tbe Anura seems to 
me (unless very grave errors have crept into existing desci*iptions) 
to show that f(uite possibly two species have been (confused under 
the name (d* Megalophrys mistiia^ which may even be legitimately 
referred to difi*erent genera. J do not propose, however, for the 
})resent to give a nametothe s})ecies the anatomy of which I deal with 
in the following pages, in case systematists have really had before 
them, and described, a Frog which is identical with it. But even 
in tliis case the foregoing description of external characters is not 
without use ; for some of these characters Inive been undoubtedly 
overlooked, or imperfectly described, as in the cjuse of the sternum. 

Th(* above account of the systematic (diameters of the Frog 
which, on a superficial examination, w'ould be referrcnl to Mega- 
lophrys vasata as described by Cantor, (Jiinther, S(ddeg(d, and 
Werner, and, I presume, Boulenger*, may be (’onveniemtly sum- 
marised for future reference. The following is a restatement of 
the characters of Megalophrys aasata based u]K)n the single female 
e.xample of a Fi-og from Borneo, which, from a survey of tlie 
external cluiract(*rs as described by se\'eial z;oologists, would be 
referred to that species ; — 

L(»iigth about n inches. Head broad and depressed, with loreal 
region excavated. Tympanum invisible. Longpalpebml process 
over each eye and an upwardly ilirected leaf-shaped process on 
the snout. Vomerine teeth few, between choarue. Tongue sul)- 
circular, very faintly nicked, free behind. Teeth only on upfR*r 
jaw. Three inequisized warts forming a triangle iqion posterior 
region of head. Skin of back indurared, like that of head, to a 
point kiehind front ends of ilia. This region sejiarated by a narrow 
glandular fold from lateral region, also, but more slightly, 
indimited, which is again sepamted by a similar fold from the 
warty ventral surface. Three prominent tubercles upon back, one 


* Mr. Boiilenj^er'8 recent description (Ann. Mns. Genov, ser. 2, iv. p. 612) of a 

Frog, referred to the genus Megalo'phrySy and to a new species ot the same, viz., 
which was later (ibid. vii. p. 760) removed by him to the genus Lepto- 
hrachium (with which he also fused the genus Xenophrffs), seems to show that 
Mr. Boulenger had not before him at the time when he wrote his ‘ Catalogue of the 
Batrachia Salientia’ examples of the Frog descrilw^d by myself in the present 
communication. For he has mentioned in describing ** Meaalophr^s'' Jete the 
fact that the vertehra* are proctelous and that they are o])isthoc<ciouH in Megalophrys 
nasuta. 
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on each shoulder and one on sacral region. Vertebrae procoelous ; 
sacral vertebra fused with coccyx, its transverse processes greatly 
expanded. No ribs. Omosternum not rudimentary, with calcified 
style ; sternum a bony style, with expanded cartilaginous xiphi- 
sternum ; shoulder-girdle arciferous. Fingers free ; inner finger 
longer than second. Toes half- webbed ; outer toe separated from 
next by web. Toes not dilated at tips ; no articular tubercles ; 
inner metatarsal tubercle extensive hut not separated anteriorly 
from the siirfjtce of the foot ; no outer metatarsal tubercle. 

Jfah. Borneo. 

It will be observed that in the above brief diagnosis I have not 
attempted to differetitiate between generic and sj)ecific chamcters 
or indeeil family chamcter.s. That this Frog belongs to the 
Pelobatidie is quite j>lain. 'Fhat it cannot be referred to any 
known genus — if the [iresent definitions of the snine are retained — 
is alsool)vious*. 1 ]>ropose, however, for the present to defer the 
4juestion of generic distinctness until the Pelobatidie jire better 
known anatomicfilly f. 

Whether this Frog is a new species or identiciil with Meyalophrys 
vmula 1 must, for rwisons already stated, leave uncertain. 

§ MttHclefi of the Back. 

Jn the various drawings (text-figs. 98 -96) submitted herewith in 
illustration of the diaphragm of different species of Ba-trachia, the 
principal muscles of the back are also shown, and it will be at 
once seen that these differ consideiubly in the difterent forms. 
Only in Megalophnjs is it impo-ssible to see these diflerent muscles 
(t(*xt-lig. 1)8), for tlie lengthy tnmsverse muscle of the (esophagus 
and lung almost completely covers them over. When, however, 
tliis muscle is divided along its greater length, i. e. across the 
direction of its fibres and the two fiaps reflected, tin* muscles now in 
4|U(isfion are fully displayed as shown in text-fig. 98, The same 
muscles are present which are known to exist in Rana escuUnta^ 
with the possible addition of a muscle not found either in 
H. escnlenia, R. gappyi (see p. 383), or A*, tigruia, of which specieiJ 
1 have examined the last two. The Intertramversarii muscles 
are well developed and commence from the anterior margin 
of the greatly expanded transverse process of the sacral vertebife. 
They a, re so well developed that they almost conceal the anteriorly 
lying transverse processes of the vertehtw, eatdi separate band of 
muscle joining su(u*es.sive transverse [irocesses being attiiched near 
to the ventral median line of the same. The Ilio4nmharis muscle 

* (Footnote added May 8th.) After tlje r.wlinjf of thia paper, Mr. Boulenger 
kindly drew my attention to the fact that there occurs in Felohates cultripes 
a variation in connexion with the fuMiou or nou-fusioii of the »acral vertebra 
with the coccyx (‘ The Tailless Batrachia of Europe,’ Ray Soc. 1897, part i.’ p. 208). 
It docs not, however, follow that if a character is variable in one species it is not 
a “ good ” character in another. 

t Sehlegfd’s name Ceratophrpne cannot lie resuscitated ; for he first applied it to 
C. dorsata, an American frojj which is, 1 presume, Ceratophrys dorsata. 



332 MK. F. E. IJEDDAUD ON THE ANATOMY [Ap*’* 

is comj)ai*atively unimportant, when those muscles in some other 
Frogs to be shortly described are considered. As shown in text- 
fig. 93 its bmnches to the tiiinsverse processes ai’e limited to tlie 
outer edges of these. The enormously expanded sacral vertebi je 
which overlie the ilia give oil* anteriorly tlie strongest slip of 
muscle which I refer to the TUo-himharis * complex. A slendei* 
slip of muscle re])i*eseiits the origin of the muscle from the ilium. 
This arises from the tip of the ilium as it has been described to 
arise in Rana escuhnta ; but inste.Hd of running forward as in 

Text-fig. 93. 



l*art of iiiuvulntuvo ot nasufit. 

musfli* cut and ivdcctoi with oviduct. Cocr.H. Ilio-coccyffcal 
ll.lvmh. Loni]f hlip of llio-luiidiaris niuwlc compared iii the text witli tin 
Musculus propnus pulnioiium of Pipa. S. Traiisveise proceps of meial 
vertebra, the fusion ot which with the coccyx is hhowii. To the riffht of 
the loiijs: ilio-luiiihar slip thicc shoit ilio-hiinhars arc ^howll o\ejl>iiijf tin* 
Intertraiisvcrsarii. 

that frog, it runs dorsally at right angles to the longitudinal jtxis 
of the body owing to the overlap of the sacral vertebra to whieli 
it is partly" attached. 21eyal<yphrif8 diheis, its will he seen presently, 
from a number of other Frogs in tlie presence of a long, almost 
strap-shaped and stiong muscle which mtiy perhajts he referred to 
the Jlw’lumbaris complex. This arises from the ilium a long way 
hack and is continued straight h)rwards, without any insertions 
of detached slips on the way, to the third .vertebra, to the outer 

* This cori'esponds throughout the following descript’ons to the “ Pars lateralis ’ 
of Gaiipp. 



1907.] OF A FROO OF THE GENUS MEGALOPIIRYS. 333 

Cartilaginous extromity c)f tlie tmnsverse process of whicli it is 
attadied. A flat slip of muscle (loniit'cts the third vertebra with 
the second, and is exactly in the same straight line with the 
muscle just described. Tt gives the impression of being a portion 
of it although it is not actually connected. There is nothing 
exactly comparable to this muscle in any of the genera of Batrachia 
with wliich I shall presently dejil, with the exception of the allied 
Pelohates, 1 am inclined, how(?ver, to think that it may be tin* 
homologue of the ‘*musculus pulmonum proprius” of 
which tlie enormous gi-owth of tlie transversal is in Megalophryii 
has cut off from communication with the aponeurosis of the lung 
and (livei't.ed to the trans\erse processes of adjacent vertelmc. 
But this is at present no more than a suggestion. 



Some of tin* cloisal inus<*leh of Rana //«/’/>///. 

Ij, Lun^. o.iL Oviduct. V. Vertcbnil centni. Other lottcrinji: hs in tcvt-tiR. 03. 

A comparison betwi^en tiie muscles of Meyalophrys which have 
just been described and those of Rana shows a great number of 
differences. In Megalophrys the Ilio-lumbar muscle complex is 

• Beddnrd, V. Z. S. 1895, 880, 1 w. The transversalia aheel to the lunj? is 

not shown in thia tigrui-e, but is in that of Keith (J. Anat. Phys, jxxix. p. 267, 
%. 13 c). 

Proc. Zool. Soc.— 1907, No. XXITI. 
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not important as compared with the Intertran s versa rii, that is if 
the long nmscle running from the ilium directly to the thinl 
vertebra be put out of consideration. T n liava ynppyi on the other 
hand (see text-fig. 94) the ilio-liimbar muscles are very irapoi*tant 
and occu^)} a considerable space upon the transv(*rse pi'ocesses of 
the ribs. The whole inuscde appears to I e continuous from the top 
of the ilium to the transverse process of the vertebra,. But it is, 
though strictly continuous, interrupted by tendinous intersections, 
each one of these corr(*sponding to a transverse piwess. These 
tendinous intersections are of some width. Jn Jiana tiyrma, which 
T have been able to compare, the nmscle has the same general 
aiTangement ; but the tendinous intersections are hardly 
noticeable. This difference is very possibly merely one of those 
differences whi<h may be fairly put <lown to size. In the larger 
Naita (/ft-ppyi tlu‘ complication of the muscle is greater tlian in its 
smaller ally. 

Text-fig. 95. 



A dissoctioTi of Felohatesfusom, to show larjje ivsopbapeal sheet of the 
trail sversalis. Letteriiip as in t<*xt-fi}^». 93, 94. 

Pelohatps shows a distinct likeness to Megahphrys in the dis- 
position of the muscles now under consider tion, as might be 
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expected from other points of likeness between the two genera, 
which are referred by some systomatists to the same family of 
Arcifera. The striking feature aliout the muscles of this region 
of the body in Pelohatea, is their veiy imissive development as 
compared more pai-ticularly with Jiafo and deratophrys^ which I 
shall <leal with later on in this communication. When the viscera 
are pushed to one side to render visible these various muscles, the 
ilium and the transverse processes of the vei*t»ebrre are nearly 
completely invisible. The latter indeed are entirely so ; but a 
[portion of the ilium is exposed where the massive ilio-coccygeal 
muscle diverges from it. This is by no means the case with other 
genera, as the s(u ies of figures (text-figs. 93 -9(5) illustrating these 
Facts shows. In this feature again Megalophrys comes nearer to 
Pelohates, But in Megalophrys the exj)anded sacral vertebrae are 
If ‘ft uncovered ; they are (|uite covered in Pelohates. 

Tho strong Ilio-coccygeal muscle covers nearly the whoh' of the 
ilium, arising u]) to its very tip. To the inside, /. e. towai-ds the 
centre of t.he vertebral column, it concefils the commencement of 
11 h‘ iiitertransversiirius. The latter muscle is also very strong 
and thick. Instead of lying l^tween adjacent transverse pro- 
cesses, it is not on their plane at all, but entirely covers them and 
moreovf‘r shows no visible tendinous inscriptions. Quite anteriorly 
at the second or tliird vertebra, this muscle finally meets the 
c'luivalent of the peculiar muscle described alK>ve in Megalophrys. 
dinit muscle, as in Megahphrys, arises in Pelohates a long way 
down the ilium ; it is strap-shaj>ed, but relatively stouter than in 
Megalophrys. In front of the ilium it had no attachment to — 
sent flown no slips to —the tra.nsv(‘rse ])rc)cesses of any vertebrie 
save the anterior vertebra to which it is ultimately attached, 1 
could detect- no dio-lumbaris oth(*r than this muscle, even on 
iHMiioving it from its cIo.se contact with the i ntert rails versa ri us ; 
nor imle(‘d is there much room for one. 

So far as the mat(‘riaJ upon which J am able to report here enables 
me to .Sffv, (Jeratophrys stjinds at one end of a series commencing 
with J*eIohates, and of which Ilaa a is nn intermediate member in 
so fai* as concerns the mu.scles of the back which are here dealt 
with, in Ceratophrys the muscular development of this region 
f)f the boily is but fe(d»le, relatively spf-aking. The transverse 
])rocesses of th(‘ vertebrie and the larger pai-t. of the ilium are 
((uite uncfuered by muscle,s, which are extremely shrunken as 
(’ompai efl with those of Megalojfhryswwik Pelohates even Hana. 
"^rhe sfime mu.scles j)recisely can be recognised and with but little 
modification. The llio-cocvygeal is much reduced and arises only 
from the internal e<lgo of the ilium, commencing some way below 
the tip of that bone and not extending on to the ventral side. 
The Intertransvemirii are quite sepamted by the successive trans- 
veifse processes. There is no continuous band of musculature as 
in Pelohates and, though to a leas extent, in some of the other types 
fkwenbed here. The llio-lumbaris is peculiar as compared with 
that of other genera : it ai*iRe.s as a thick band of muscle from 

23 * 
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near to tlie tip of the iliuia. It forms a (jontiiiiions mass without 
temlinous intersections, m:iving off, however, slips to three trans- 
verse processes only, upon the most anterior of winch the muscle 
ends. 

Text -fig. 90. 



Some of tile ran‘<dt*s of Co'afopitn/s unuxta 

Lettering ns in te\t-figs. 1)3 k 9o. 


Ill Ceraio^ilwya the vei-f.ebra* thus sup])lied hy branches of the 
ilio-lumharis muscles are Nos. T), 0, 7 ; hut a few fibres are seen 
to run on to the tninsvei*se proce.ss of the foui-th vertebra. 

./fw/o closely resembles ('eraio2>hrifi< in all these features. 'J’he 
ilia and the transverse processes ot the ^'ertebrle are but little 
covered with muscle - ;it any rate in /hr/o marinua and Jl ayua, 
th(‘ two species studied by mysfdf. The ilio-coccygeal is, in pi e 
cisely the same way, a much reduced muscle, commencing its 
origin some way back ujxm the ilium and not extending upon the 
ventral surface of that Ixme. The ilio-lumbaris is if anything a 
rather slighter muscle than that of Ceratophrys, Otherwise it is 
exactly similar in its appeaiunce and relations to livfo marinva 
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(1 am not quite certain fis to H. cujtui) ; its fibres are inserted on to 
the transverse processes of vei*tebrai 4 to 7 iiu'lusive. It is from 
the fourth vertebra in these s|)ecies that the (esophageal and lung 
muscles arise (see below, p. 340). In Hana also it is from the 
fourth vt'rtebra. 

The i*esemblance b(‘tween finfo and (Jeratophrya in tJie muscles 
now under consideration, particidarly in their feeble de\ eh^pment 
ascompanMl with the eorre/sjK aiding muscles in some other genera, 
might be put down to similarity of habit. Foi* i^eratophrys is 
tunphatically a ‘toad’ in its. teirestrial habits and lethargic life. 
I tiiid. however, that tliei’e is a close Jikem^ss in respect of these 
various structures betwcjeii iU^.miophrys and Leptochictylus which 
is important in view of their inclusion in the same family Cysti 
gnathi(he by somesystematists. 1 have (*xaniined two individuals 
of Lf'ptodaHyhtft Jif'-mdadylns, wliich agree entirely in all the 
structuml featur(*s t,o be referred to immediately. A considerable 
portion of each ilium is left perfectly free of musctle. As in 
( ^emtophrys^ but not in Bufoy the anterior extremities of the ilia 
do not reach asfar as thetransvei-se prcK?ess of the eighth vertebra; 
they 1 ‘Xlend beyond them in linfo. The ilio-ccxrygeal commences 
some litth‘ way down the ilium and gives olF slips to the transverse 
})r(K*esses of v tu'tebrje 4 to 8 inclusiv^e, and the origin of tlie lung- 
muscle is confined to tht‘ fourth vertebra. 

There MS not, in fact, much diflerence in these particulars 
between Leptodactyl m and Nana, For though in the laige liana 
ijuppyi the ilium is w(*ll cov(*i*ed by the ilio-coc(\vgeal muscle, this 
is not the case with Nana tiyrina. And the well-marked tendi- 
nous intersections of the muscle in the larger Nana are not seen 
in tli(^ smalltn* sjxxdes, which thus resembles Leptoda-ctylas, In 
Ceratophrys the modifications Jis to these muscks have gone still 
further, and it is perfectly clear from the figures (text-figs. 94, 96) 
that that genus shows marked, though in reality superficial 
differences from other Frogs, which may perhaps, in view of its 
likeness to linfo, be looked ujioii as adajitive. It is, however, 
perfectly clear that Mpgalophrys and Nelobates, though difiering 
from (iach oth(»r in various details, are on the whole much more 
difTerent from the other genen\ treatcnl of here than are any of 
those genera among themselves. 


§ JfnsclpH of the Ventml Sarface. 

In the sternal rt‘gion of Megahphrys nasata the following 
muscles are displayed wlum the skin is i-emoved (1) Pars 
ahdotn ’mails of Psctorul ; (2) Pars sir malls of Prctoral ; (3) I ars 
epicoTocoldiills of Pectoivd ; (4) Pars rpistsruall^ oj Deltoid ; and 
(5) Pars scap^idaris oj Deltoid, As contrasted 'with Natia^ the 
most salient diflerence shown in tliis dissection is the very large size 
of the episternal head of tin* deltoid, which is gs large tis, and of 
course longer than the scapular }>ortion, and together with the 
epicoracoidal limd of the pectond completely hides from view the 
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corcteo-radlalis. The latter is fully exposed in hana owing to the 
slenderness of the slip, which represents in that Frog the very 
large pars episternalis deltoidei of MeyaJophrys. 

The Coraco-lmichialiH hreris seems to he exactly as in liana. 
The cora(!o- brachial is longus is a double muscle, exposed oidy by 
cutting the pars sterna lis of the pectoral. 

J could not find the pectoro-cutaneous muscles which are so 
conspicuous in the large* liana ynpjnp, 

Jiectns abdominis.— 'Ihis muscle arises precis(*ly as in Rana 
from the pelvis, and has here the same conical foi*m, €*x|mnding as 
it does ra])idly from behind forwards. Betwt*en the two llecti 
lies the anterior abdominal vein, which is evident until it dij)s 
l)eneath tlu* backvvardly j»rolonged sternum in front. The rectus 
abdominis has oidy four Juscriptiones tendinea\ Three of these 
lie behind the poste^rior en<l of the sternum. The foui*th lies 
beneath the expanded xiphisttnnum, covered by it, that- is to say, 
when tlie frog is viewed from the ventnd aspect. In Rana 
tmvporaria there are five of these transverse septa, between the 
several sections of the muscle. Anteriorly to the first inscriptio 
tendinea the main mass of the musch* ])asses without a. break, as 
in Rana^ into the sierno-Jn/oUh A portion of the rectus muscle, 
how(wer, just anterior to tin* origin of tlu* ])ect()ralis abdominalis 
and largely covered by the obliipius, is se]>a ruble by a distinct ga]) 
and lies at the outside of the main mass of th(» rectus. This 
muscular slip ends in a strong tendon which is attached to the 
rhomboid swelling of the sternum and seems even to reach the 
coracoid beyond it. 

The Sterno-hpoideus is I’jither more* complicat(‘d than in Rana. 
It is first of ^dl found as the forwai*<l extcuision of tin* rectus 
alxlominis. From the expanded xiphisterniini from its anterior 
edge - a fiat })a.nd of fibres runs forward which dip under the tendon 
of the sternal inserti{)n of the rectus and join the main mass of 
the sterno-hyoid. There is a thinl origin of this musch? from the 
concealed (dorsal) suiface of the sternum. The fibres of this 
muscle arise fi-om fuither back along the steJimm almost from 
the very extremity of tlu* expanded xiphisternum. The more 
anteriorly arising fibres form a se[)ai'a,te muscle, distinguishable 
even by a lighter colour, which runs along the inside of the main 
body of the stc^rno-hyoid. The insertion upon the body of the 
hyoid is more extensive than in either Rana or Relodytes. The 
insertions of the two muscles are in contact in the middle line of 
the cai-tilage and they extend further anteriorly. 


§ Hyoid and its M ascidature . 

The Hyoid and its nmscaRxttire are in some w'ays peculiar in 
Meyalophrys nasnta as compared wdth those of other Batrachia. 
On opening the body-cavity, a strong jfillar of muscle is seen 
anteriorly resting on the pharynx on either side. This is the 
ceratohyal with the enveloping hyoglossal muscle. In Rana the 
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ceratohyal is a continuation on the same plane and in the same 
straight line of the rest of the hyoid. In Megalophrys this pait 
of the hyoid ai*ch is heiit down at nearly a right angle with tlie 
rest of the hyoid. The close connection of the bone and its 
ensheathing muscle with the phaiynx led me to assume at first 
an actual anatomical coniicction between the two. A careful 
examination, however, shows that there is no such conne^'tion, 
and that the hyoid with tlie muscle c^an be raised up from its 
position which is in actual contactt with the pliaiynx. It is even 
possiVde tliat pressu)*e may be exerted upon tlie pharynx by tlie 
muscle. In the sef*ond place, this liyoglossal muscle is very much 
thicker and altogether stouter than the same muscle in the very 
mucli huger frog Jiana gwppyi. As in liana ^ the two halves of 
the hyoglossjtl muscle fuse and become one, aiid this is continued 
forward in close contact and on the mojlian line of the hyoid to 
the tongue. 

The Suhmentfdis has the usual positions and relations. What 
is I'cmarkable about it in the javsent specdes is that it is actually 
(and therefore a fortiori relativdy) larger than the sjime rnusch^ 
in liana gnppyi* 

Idle Petrohyoidd are, as in liana escahnta^^ four in number. 
As in that frog, the petrohyoideus of Mryalophrys^ arising also 
from the body of the hyoid, is larger than the three following 
divisions of the muscle which spring from the bony thyrohyals. 
The last of these in Mrgalophrys i.s a large fan-shaped muscle 
wliich is not so very much smaller than tlie anterior j^ietrohyoid. 
And, moreover, the three divisions of this posterior petrohyoideus 
muscle are all of fair size, and not mcridy in contact at their 
origins (which they are iK>t in liana pscidenta), but the middle 
one actually overlaps the other tw o. It is important to note that 
in PeJodytes pnactainSj according to liidewoodt, the fourth 
ilivision of th(* jietrohyoid is absent. 

Idle third diviMon of the Petrohyoideus posterior* arises, it may 
be remarked, from the inner edge of the thyrohyal and not as the 
other two from or near the outt‘r edge of this bone, /. <?., that 
facing towards the attachment of the muscles. In liana, (laupp 
describes the muscle in (juestion as springing from the cartilaginous 
epiphysis of the thyrohyal. Tliis is not at all the case with 
Megalophrys, where the epipliysis in question, easily detached, is 
a relatively long and spin -like plate of cai^tilage directed outwards 
and at right angles to the shaft of the th}Tohyal. The anterior 
of the three posterior petrohyoids does not arise from the bony 
thyrohyal, but from the cartilage at its junction with the body of 
the hyoid. 

The Omohyoid appears to show’ no peculiarities as compared with 
Uana, 

The Geniohyoid has the usual two origins, and it is io be noteii 
that these are as in Pelodytes according to Ridowood, and not as 

* Gaupp’s wlition of Kcker’K * Anatomic des Fi*o«che8,’ 1896, p. 189. 

t V. Z. S. 1897, p. m. 
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Uatm aceonling to the stuiie observer ; that is to say, its origin 
does not extend on to the tough membrane whieli lies betweej) 
the posterior pr(x*ess of the body of the liyoid and the thyro- 
hyal. Nor, in Megalophn/fi, as again in reJodt/tes but not in 
Hana^ is any part of the sternohyoid inserte<] on to this membrane. 
The reason for this is clear in the case of Megalophrifs. For in 
that Frog the very large ]K)sterior ]>etrohyoid comjdetely covers 
over tliis space and would allow of <ht* insertion of no muscle 
upon it. 

The SiihhfoideKs (the posterior jiortion of the sulmiaxillaris of 
some autlioi’s) is rather different in the Frog which forms the 
subject of the present communication from the corresponding 
muscle of Hana, In thi‘ latter it is a hyoidean muscle and arises 
in the extreme latc'ral region of the hyoid coi niia. In Afpgalophrys, 
where these coi*nua are absent, J traced the muscle to the wall of 
the skull just behind the tympanum. 

The HyoUl carlihtgr is not like that of either Pelodytea or Pelo~ 
haters, both of them allit\s of the present g(*nus. Nor does it recall 
that of Pana^ for I can find no trace of a cffrlilaginotta cornu 
principaleor hyoid arch projier ; and as 1 have already stated, the 
subhyoideus muscle arises from the skull-w all and did not serve to 
guide me to a, hyoid bar. 

Xenophryi^ ^nonticola olndously coiiu's iu*arer to my sp(*cies than 
any other species of the hyoid of wdiich 1 can iind a. description. 
Of this Frog the lat(‘ Jh*of. W. K. Parkta* w rote* : I could find no 
cartilage in the hyoid arch from the Eustachian opening dowTi- 
wards until J reached the hypobyal region.’* Tin* outline is very 
similar to that of MeyaJojfhrys Th(*r(‘ is tow'ards the 

upper end of the diverging body of the hyoi<l (the hypohyal of 
Parker) a nick in the cartilage on the outer side. This, as I 
think, repr(»sents the nick which 1 figure here in M eyahyphryn 
and to which what appear to be vestiges of the liyoid 
arches or ceratohyals are attached. Behind this in Xenopkrys 
ntoniicola^ as in Meycdophi'ys iimiita, the body of the hyoid forms 
a bay from which arises in my sptHues the anterior petrohyoideus. 
There is no moi*e trace in Xenophrys than in my speci(*s of jin 
anterior late]*al ])r(K*ess of the body of the hyoid, unless imleed 
the hypohyal really rejiresents that, and the true anterior jirocess 
of the body of the hyoid is absent. In both tliese Frogs, however, 
the posterior lateral process of the hyoid is prevsent, and the thyroid 
liar is well -developed and ossified, liiit without the spur-like carti- 
laginous epiphysis of Meyalophrys nastiUi. 

The accompanying figure (text-fig. 97) show s the hyoid of Mega- 
lophrys luistda. The body is fairly stout and shows no traces of 
an anterior lateral process. The anterior, “ hypohyal,’’ process on 
each side is a somewhat spoon-shaped piece of ttirtilage in the 
same straight line with the rest of the body of the hyoid. It is 
not bent inwards as in Pelohates winX Pelodytes'^, Nor could I 

* “ Tho Skull ill tbp HjitvHcbiH,” Phil. Trans. 1881, pi. 23, fij?. viii. 

t P. Z S. 1K«7, 1.1. \\\v. fi-s. 10, 12. 
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find any foramen in the eartiki^^e such as occurs in Pdodytes. 
'riiere was a slight thinning, however, of limited extent at a |X)int 
just opposite to the divergence c)f the two aiiterioi* prolongations 
of the body of the hyoid, and corresponding theiefor(‘ to the 
marked foraminti shown in the twogenei*a Pelodytes and Pdohaten 
by T)r. Ridewood, whose figui'Cis are referred to below, and in 
ScaphiojmH^ . If that be so, it would seem to follow that the tnuit 
of c.artilage lying outside of this is really the reiiiains of the 
hyoidean cornu, and the apjwirent solidity of the body of the hyoid 
due to the complete and secondary fusion of this hyoidean cornu 
with the body of tin* hyoid. The weak jdace in the body of the 
hyoid is, however, so little marked that 1 hesitate to give to it 
this morphological imporbince, ami, moreover, it is covered by 

Tt‘xt-fig. 97. 



Hyoid of M nasiifa. 

ip. Cartilaginous t'pipb^Ms. J. Li^amnit rupresoutinj; anterior cornua. 


the attachment of the sterno-hyohleus muscle which he.s to the 
inside of the foraiiien in Pelodytes ptutctains. IVlore likely to 
correspond to traces of the otherwise missing hyoiilean cornu is, I 
think, a stout ligament shown in my figure (text-fig. 97) which is 
attached to a slight imhmtation near to the anterior end of the 
anterior prolongation of the body of the hyoid. The })ositioii, it will 
be observeil, is by no means unsuitable to such an interpretotion 
of its nature. Nor would this argument be necessarily at variance 
with the supposition that the thinning on the body of the liyoid 
in this frog is the ecpiivalent of the foramen in Pelod^jtes and 


• Bouleiigror, V. Z. S. 1890, p. 792. 
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lyiohates, I could find no splint-bone, such as liidewood has 
figured ill Pelodi/les as lying upon the posterior edge of the Ixidy of 
the hyoid among tlie fibres of the sterno-liyoid muscle wdiose in- 
sertion readies (piite to this edge. ^Jlie body of the hyoiil contained 
no ofesifieil tracts such as are sometimes met with in this cai’tilage 
in other Fr*ogs. The strongly ossilie<l thyroliyals lie, as already 
mentioned, at a, considerable angle with the body of the hyohl. 
The cartilaginous epiphysis <if the same is not a cap at the free 
end, but is attaclieil to tlie outer edge and is somewhat curved. 
It suggests a separate but rudimentary upper element of this 
biuncliial arch — if it really be one, and not a mere process of the 
l)ody of the hyoid. Dr. lliilewood quotes Mr. Houlengers opinion 
“ that the hyoidean cornua were disjointed in all those genera 
which he includes in the family Pelobatida*.’’ My own results do 
not enable me to support fully this assertion. I would rather say 
that among the Pt‘loba-ti(he tlie hyoidean cornua are ch'arly on tlu^ 
road to disappearance. Dr. llidewood has pointed out several 
jioints of likeness betMecai these structures in the Aglossa- and in 
the Pelobatidie. I may add that the disapjiearance of the anterior 
cornua- in Meijalophi'ifs nastfta and A'eitophr//s tHOHficala is also 
to be observed in /*ip(i. 

§ of Shoulder ((tid Arm. 

The muscles arising from or inserted into tin* scajmla ap[iear 
to be tlie same in J/e(/(dophrf/s as in Pfftuf ; for 1 id(‘niified th(‘ 
following, viz. : Dorntdls i<cf(pfd<t , lihoothoideffs (foferiorj Ph. poa- 
ierior<f Lerator ficopo/o’ super '^<n\ L. s in ferior^ (^oetdlariti^ Serratiff^ 
Huperlor^ S. medios, S. in ferior^ lnterscapid(iris^ and Omohjpddf'os : 
besides others of whicli a. further account seems to be desirable, 
'rhere are twai of these, vi/., the deltoid, and a muscle of which 1 
find no account in (Jau]q>’s edition of Kcker, and which I term 
scapulo-Juf mercdis. 1 have already referred to the jiars episternalis 
of the deltoid. The only further point to be remarked upon is 
the apparently total absence of a. clavicular head, whicli hea<l 1 
found to be \(*ry conspicuous in the large Hann (joppi/l. 

The scaj^idodneineralis is a small slender muscle running from 
the scapula to the ne<^k of the humerus, betwreen the si^ajnilar and 
adjoining humeral heiids of the anconeus. J found this muscle in 
Raiia 

§ Muscles of Thlijh. 

The thigh-muscles of Megcdophrifsiwo in many respects difterent 
from those of Pan a. 

The most stdient difterence is seen on the inside of the thigh 
when the skin is leiuoved, and concerns the Seviltendiaosus, This 
muscle is then evident without furthei' dissection, and is not at 
all covered by the tw^o Gradies, The tendon of insertion of these 
two latter muscles in fact, instead of passing over the tendon of 


* Journ. Liiiij. Hoc. vol. xxvi. p. 53. 
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the semiteiKlinosns (that is of course when the thigli is inspected 
from the inside), passes below it. The arrangement is thus the 
piecise reverse of that which ehaiacteiises Rana, 

The Re7nitendmo8U8 is then quite a su|)erficial muscle on the 
inside aspect of tlie thigh, visible for practically its whole extent 
without dissection. In Rana it is covered not only by the gi*aciles 
but by the adductor. The semitendinosus may be termed a 
two-headed muscle, but there ai’e tmces of further sulxlivision at 
tlie origin from the sympliysis. The lower (ix)sterior) half of tlu‘ 
muscle arises by two closely contiguous heads and is to some 
extent overlapped by the gracilis major. It ends at about the 
end of the second third of the femur in a stout tendon which is 
continuous with the insei-tion on to the inside of the leg below 
the knee. The aiiterioi* half of tlie muscle is inserted on to this 
tendon soon after it is established. Inhere is no common fleshy 
origin with any jwirt of tin* adductor mass such as occurs in Rana, 

Unless the anterior head of the semitendinosus is to be 
r("gai*ded as its equivalent, there is no Sartorius muscle. It is 
important to notice that in the absence of a sjirtorius and in tht*- 
su[)erficial semitendinosus, Mt^ijalaphri/s not merely differs from 
Rana but agrees with Ripa 

§ The Langs and the IHuphraymT 

The* LiUiffs of this species art* not much less in size than those 
of the huge f(*male Rana (jappgi. The suspensory ligaments 
a})j^ear, ho\\ever, to be rather different and more complex. I shall 
give some account of them rather as a basis for future comparison, 
since but little se(*ms to bi* known concerning these and other 
peritoneal folds among the llati-achia. Anteriorly the right lung 
is not in actual contact with the l ight lobe of the liver ; there is 
a definite and rather broad pulmo-hepatic ligament, such as is 
jilaJn in Rana (jappui. This ligament runs back and at the end 
of the liver-lobe hecomes continuous with the postcaval vein. 
It is more extensi\e than as well as rather different from tin* 
corresponding ligament in Rana (jappiji, and, as will be seen 
presently, extends much finl-her along the lung. This pulmo- 
hepatic and afterwards [>idmo-caval ligament is attached to the 
edge of the lung luesiad. It <loes not end jxisteriorly in a. 
cr(‘scentic free edge as such ligaments often do. It runs as far 
as the beginning of the kidney and then bends round and 
becomes continuous with a ligament attaching the dorsal surface 
of the lung to the oviducal ligament and so to the dorsal body- 
wall. There is thus a continuous U-shaped line of attachment, 
and this traverses the lung nearly from end to end. There is 
thus a. similarity to the conditions observable in most Lizards 
where there is both a pulmo-hepatic and a dorsal pulmonary 
ligament. ‘‘ It may be noted,” observed Mr. Butler, who first 
contrasted t the Teiida?, which do not possess the pulmo-hepatic, 

* V. Z. S. 1806, p. 888, t P. Z. 8. 1880, p. 4«5 footnoti*. 



344 MR. F. E. BEDDARD OX THE ANATOMY [Apr. 9, 

with other Lizards which do, “that two similar tyjnss occur 
among the Amphibm. Thus in the Halamauder all the mem- 
branous attacihnimits of the lungs and liver seem to l>e precisely 
similar to those in the eouiuion Lacertilian tyjie (e. g. 

But in the Frog the two lungs hang freely suspended on either 
side, as in the Teiidte.^’ This is clearly not true of MeyalophrifH 
tiasata. But it is very nearly true of liana gapjnji, but not 
quite true. 

In the latter Frog in fact the pulnionaiy ligaments, which are 
illustrated in the accompuiying drawing (text-fig. 99, p. 349), have 
the following disposition and attachments. 1 have examined three 
examples of this sj^ecies and all of them females, and the structure 
of the parts in question only differs slightly from individual to 
individual. By far the grejiter part of the right lung hangs fi'eely 
in the iHjdy-cavitv, without any attachments to neighbouriiig 
viscera or to the parietes. The difference in this particular between 
Rana and Meyalophrys is ijuite striking. Towards the root of the 
lung a. ligament runs oidiquely across that viscus ; it is at fii*st 
attached to the right lobe of the liver and runs on to the post- 
caval vein. The arrangement in fact is so far exactly as in 
Megahphrt/8. But in tin* latter the line of attachment of this 
ligament is along the longitudinal axis of the lung, whereas in 
Megalophrj/H it is moi*e across and at l ight angles to this axis. 
Otherwise, and Sixve in the limited lixtent of the ligament, the two 
jigree essentially in the mode of suspension of the right lung 
within the body-cavity. The ligament curves down in the same 
way as in Megalophrys^ and is connwted with the sus])ens<iry 
ligament of the oviduct. The left lung shows the sjiine relative 
differences. In Megalophrys it has a very long line of attachment 
to the stomach, while this is not the case with Rana, In view, 
therefore, of these differences, it is important to compare this 
genus with its undoubted ally ReJohates, In the lattei* Frog the 
ligament attached to the lung extends for more than half- 
way down that viscus in its contracted condition, and reaches as 
far back as the livei* in its opposite attachment. Thus there is 
no doubt the h^’og which 1 descrilie here is more nearly allied in 
this pixrticular also to Pelohales than it is to Rana, And there are 
other likenesses lietween tlu^se genem in addition to those alrea<ly 
made use of by systeniatists. 

In the case of Ripa and Xenopns, the anatomy of which has l>een 
recently studied by myself*, and ten years later by J)r. Keith t, 
there are muscles which attach the lungs to the jwirietes. A 
poition of this complex “ diaphragm ” is also to be found in the 
Common Frog, where it consists of a sheet of muscle, a put of the 
transversiilis which ends uj)on the msophagus and the roots of the 
lungs. This has lyeen figured in several places, and the most recent 
figure known to me is in the latest edition of Ecker’s great work 

* ill P. Z. S. 1895, p. 827, and XenopuM^ ibid. p. 641. 

t “ The Nature of the Maminalitiu Diaphragm Ac.,” .T, Anat. Phys. xxsix. 1905, 
p. 253. 
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upon the anatomy of the Frog* * * § . In this figure the muscle is 
seen when the frog is examined as lying upon the dorsal surface 
to rise gradually from the muscular parietes and to end upon the 
cpsophagus near to ihs dorsal side. It is a strap-shafied, quite flat* 
kind of muscle. 

In Rana tigrhia^ where I have examined the muscle carefully, 
and which is a larger species and thus lends itself moi*e success- 
fully to such an examination, the muscle is very obvious and 
j>reci 8 ely as in R, esmUnta, Its fibres can easily l)e seen to end 
upon the (esophagus. I could not, however, detect the fact — if it 
be a fact — that some of these fibi*es croas the (esophagus to be 
inserted upon the doiml face of the lung (or rather, of course, its 
peiitonoal sheath). On the other hand, a ^K)rtion of the musch* 
in question is inserted upon the cervical aponeurosis, which lies 
in front of the lungs and heait iind shuts ofi' the neck from the 
ti'uuk. These muscle-fibres pass into the aponeurosis, and may 
well be attached to the lung ventmlly, since they appear to reac’h 
the pericardium beyond it. 

The lai-ge Rana gappgi shows an interesting deviation from 
these diaphragmatic structures in Rana tUjrina^ which 1 do not 
think is entirely a matter of greater clejimess of visibility owing 
to its much larger size. It is, as J believe, to be put down rather 
to the great(U' complexity in the detailed structure of animals of a 
large size as compared with their smaller allies. In this Frog the* 
transversalis muscle is precisely as in Rana tifprina, save for the 
fact that two considerable bands of fibres at no gt‘eat distance 
f 1*010 each othei* raise themselves from the common mass of the 
transversiilis and pass just under the oviduct to theoi)oneurosis of 
the lung. It seems to me to be plain that these detached slips 
cori-esjxmd to that portion of the corresf>onding muscle (with a 
different origin however) which in Pipa and Xenopm are very 
conspicuously attoched to the lung, as is shown in the figui’es of 
1 )r. Keith t and myself J . Except in size and importance there 
is thus less difference between (at any rate so far ns concerns 
R, gappyi) and Xenopas and Pipa ae regards the insertion of the 
“ spinal segment of the diaphragm than might have l)een 
inferred. As has l)een })ointed out by Dr. Keith, the dorsal part 
of tlu* “ diaphi-agm ’’ in Xenopm has migrated back § — so at least 
it would seem — to the ilium from which it arises, and in Pipa 
further back still, i. e. to the femur, whence the muscle in question 
springs in that genus. I have, how^ever, now to record some mM' 
facts which teml to throw a doubt upon this interpretation of 
Dr. Keith. 

In Megahphrys the transversalis sheet to the msophagus is a 
muscle of very great extent ; it is, for instance, fully twice the* 
length (not relatively, but actually) of the same muscle in Rarm 

* * Anatomic des Frosebes,’ by Gaupp. 

t Loe. cit. bfp. 10, p. 254, & fig, 255. 

t IjOc. cit. %. 1, p. 842. 

§ fact« were also correctly noted by myself. 
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gitppyi. It follows, therefore, that as the general build of these 
two Frogs, t. e. the proportions of the skeleton, is much the 
same, the origin of the muscle in Megalophrys must differ from 
that of Rana, And, as a matter of fact, it does. In Megalophrys 
the muscle runs back into quite the pelvic region, and its j)osterior 
pail; arises actually from the ilium. In respect of tliia muscle, 
therefore, Megalophrys offers us actually what is a theoretically 
possible condition in the ancestor of both liana and Xenopus, Of 
a continuous sheet of muscle such as occurs in Megalophrys^ the 
anterior pMi*t only has })een retained in Rana and the posterior 


Text-fig. 98. 



The oesophageal sheet of truiisversalis muscle in Metfaloph\ys naniUa, 

a?. (Esophagus, Coccygeo-iliacus muwJe. /i.//. Hyoglossus. o.ci. Oviduct. 

cea. (Esophageal muscle. 

part only in Xenopus, A careful examination of this muscle in 
Megalophrys has convinced me that no fibres estjape from it on to 
the lung or any other viscera. Its attachment to the oesophagus, 
and to the oesophagus only, can be easily followed. The oviducal 
membrane which it underlies is clear and traijsparent throughout, 
with no muscular fibres traversing it. 

In view of the inteiesting differences w}?ich the transveimlis 
muscle of Megalophrys shows to the coiresponding muscle of the 



1907.] OP A PBOO OP THE OEXHiS MEGALOPHBYS. 347 

other genera of Batra(;hia described above, I am particular!}’’ glad 
to have had the opportunity of dissecting, and to be able to record 
the appearance of, the muscles of this region of the “ thorax in 
Pelohates fu8cus\ for this genus is referred by Boulenger to 
the same family, Pelobatidie, as that which contains Megalophrys, 
That Boulenger's view is more correct than that of Mivait * and 
some others, is testified to by the structures of these various 
muscular arningements which have been considered in the 
foregoing pages. The figure (text*fig. 95, p. 334) is a dmwing 
of the interior of the body of a male PelohcUes fiismsy with such 
viscera removed as interfere with the proper view of the trans- 
versiilis muscle. It will be noted that that muscle is very 
extensively develo{)ed and that its origin reaches back not only 
to the ilium, but for some way along that bone, where it overlaps, 
but hanlly conceals, the coccygeo-iliacus. 

The whole of the tmiisvei^salis muscle in Pelohatea Ls obviously 
fixed to the cesopliagus, in which there is a slight difference from 
Megalophrys^ where the hinder end of the muscle does not appear 
to rejich the oesophagus but to terminate upon the ovi ducal 
membrane. The Pelohates however, as T have mentioned, was a 
male ; but the corresponding j)art of the muscle were it present 
would naturally lie upon the median mesentery. The muscle is, 
moreov6U’, at first sight rather I’educed in size as compared with 
that of Megahphrys, But a close study shows that this is due to 
tlie semilunar exwivation of the posteinor margin of the sttme, — 
that really its origin extends quite as far back as in MegalopUryH, 
Moreover, in botli of these Frogs the muscle completely covei's 
and conceals the ilio-costjil muscles; anteriorly a state of aftairs 
which is not found in Rana &c.,as is depicted in the accompanying 
ligm'e (text-fig. 98). In Pelohates the distinction between this 
muscle ami that whicli is applied to the terminal cervical aponeu- 
rosis is very marked ; their fibres do not show any continuity 
anywhere. This muscle — the ventral part of the diaphmgm, as 
Dr. Keith terms it - is better developed in Pelohates than in Raim, 
Tliei-e is hardly any memhmnous poi*tion left. This is plainly 
shown in the figure. 

1 have also examined into the condition of this oesophageal 
sheet of the transversalis in other genem. In the South American 
i^emtophrys ornata the muscle is easy to see and is disposed rather 
<liflerently from the muscle in the genem that have been already 
refermd to. It is not extensive as in Megalophrya ; but is, as in 
Raiuty limited to the foie pai*t of the visceml cavity. Instead of 
forming at its origin at any rate a single continuous sheet of 
muscle, it is in Ceraiophrya distinctly divided into three portions. 
The pi*esent is one of the species of the genus which |X)ssesses a 
lai*ge dorsal ossification in the cutis, which is firmly articulated 
to the vertebml transverse process, from the surface of which the 
muscles in question arise. The innermost or posterior of the thi'ee 

* ** The Classification of the Anurous Batrachians/’ P. Z. S. 1S69, p. 290 Ac* 
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slips (on the riglit side of the IkkIj) is the one which is attiidjetl 
to the cesophagns. It is, as lilretvdy sfiid, short as in Rana^ and 
does not extend far back in the body. The middle slip pai'tly 
covers this and is of considei-ably less size, that is to say, breadth, 
for the length hardly differs. It lies at a different plane from the 
first slip of the entii e muscle, being more ventially directed in its 
coui'se. It is attached to the membmne bearing the oviduct, 
which is in its turn coiiiK*cted \^'ith the membrane at the root of 
the lung. The outermost portion of the muscle is the largest and 
is chiefly s])read o\ er the ceiviwil aponeurosis, a good many of its 
fibres being directed towards the lung. On the left side of the 
body of the example of this sjiecies whidi 1 dissected, there was 
not quite so marked a distinction between the first two parts of 
the muscle. There is thus in this species of Frog a very much 
more marked subdivision of the muscle than exists in liana 
which is j)er}iaps due to, and is at least connected with, the fact 
that the origin of the muscle in Ceratophrys is more spread over 
the surface of the transverse process, which is moreover enlarged 
and 1 ‘ather firmly connected with the doivsiil scute. I'his transverse 
ju’oeess extends outward fai- beyond the transverse j>rocesses of the 
vertebrfc which follow it. I a.m at present unable to go into 
detail; but a, dissection of Bufo aytm and of sp., 
has shown that in these species also there is some specialisation of 
the sli])s of muscle passing to the msopbagus and lung, 

§ Alimentary Canal, 

The alimentary canal and tlie appended yland.^ of Meyalophry}< 
nasnta show cei*tain small variations from tlu‘ structure of those* 
organs in Rana escidenta and R. tiyrina. But the conditions 
obtaining in liana yappyi (text-fig. 99) prove that the form of the 
liver, for example, i.s to be used w ith caution as a generic cluiTacter, 
as do also the variations in the form of this organ in the Common 
Frog. In Rana yappyi^ for instance, the tv^'o lobes of the liver 
represent the entire subdivision of that organ. The right and 
left lobes were not further subdivided in any of tlie three examples 
at my disposal. And it may be remarked that three examplt»s 
selected at random iu*e a vety fair test of a chai’jictoristic. More- 
over, in all of these three specimens the light and left lobes wei’e 
of approximately the same size. They were connected below the 
msophagus by a narrow isthmus of hepatic tissue. Now in the 
Common Frogs of this country the left lobe is decidedly the larger 
of the tw’o. In the example of Rana tiyrina w’hich 1 dissected 
the outer of the two lobes of the left division of the liver was, 
though only slightly, the larger; it is the same lobe which is figured 
as the larger in Rana esculenta t. Meyahphrys agrees with Rana 
esculenta and R. tiyrina as to the general disposition of the livei - 

• From Borneo. I owe this specimen also to the kindness of Dr, Charles Hose, 
t Cf„ e,g., * The Anatomy of tne Frog * by Kcker, Engl, trans. by Haslaro : Oxford, 
1889, p. 296, %. 194 b. 
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lobes. The Mt is very much the larger of the two, and it is sub- 
divided into two lobes of unequAl size of which the outer, situated 
more ventrally, is the larger In Pelohates fu%m8 the right half 

of the liver is the smaller ; the left lobe is also (as in Megoiophrya) 
composed of two very distinct lobes of approximately equal size, the 
inner however being in this case rather the larger. The pancreas 
of both Megalophrya and Pelohatea difters from that of Rana as 

Text-fig. 99. 



Liver and adjacent visoei’a of Hana 

g.b. OalLbladder. X. Liver. Xu. Lung, m, Meseutery attachiiij^ liver to lung Ao. 


figured by many authors. Its lowest portion is massive in these 
two genera ; but, whereas in Pehbatea this r^ion of the pancreas 
is firmly attached to the stomach, it is attach^ to the duodenum 
in Meg^phrya. The separation of the stomach from the duodenum 

♦ DnmMl A Bibron, 'Erp^tologie Gdo^mle,' t, viii. j>. 456, remark alw) (of 
Jf. tnontana) that the right lobe is but slightly developed and that the left is^divided 
into two. 

Proc, Zool, 8oc.— 1907, No. XXIV, 
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is more marked in MegcAophrys than in either Pelohates or Rtma, 
The pylorus is situated a little* way beyond the lowest point 
of the U formed by the stomach and the duodenum and is 
marked externally by a raised anntdar fold. 


§ Ovaries aryl Oviducts, 

The whole alxiominal cavity of this Fi*og was filled with eggs 
which were not contained within the oviducts, but in the ovaries 
themselves. The lobes of the ovary packed tightly with ripe ova, 
among which were immature ova, were polygonal through mutual 


Text-fig. 100. 



Oviduct of Megalophr^s nasuta. 

o,d. Dilated lower part of oviduct, ov. Ovary, m. MuHCular liand attaching 
ovary to caecum of oviduc;t. 


pressure. The mesovaiinm which joins the mesocolon is remark- 
able for the fact that posteriorly its margin is strengthened by a 
thick and strong band of muscular fibres. I could not observe 
any structure of this kind in Mana guppyi in the same region. 
This band of muscles in Megalophrys is shown in the accompanying 
figure (text-fig. 1(X)). It will be there seen that it is broken up 
into wider and narrower strands of muscle, which are partly con- 
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tained within or lie upon the mesovarium and thus run towards 
the median dorsal line of the body, and are partly inserted upon 
the distal dilated sac in which the oviduct ends (as in Rmut, &c.), 
and by which it opens into the cloaca. 

Traced in the opposite direction, the fibres soon lose themselves 
upon the ovary. The strand of muscles which is inserted upon 
the terminal chamber of the oviduct is much the thickest. It 
was, however, not absolutely accurate to speak of this band of 
muscular fibres as being inserte<i uf)on the dilated posterior 
chamber of the oviduct. They ai*e really inserted upon a distinct 
and rather tubular diverticulum of the same, which lies to the 
inside of the oviduct and naturally points towards the ovary. 
This diverticulum is certainly totally absent in RaiMi guppyi, 
where — considering the size of the Frog — it would be easy to 
detect were it pi'esent. The band of muscles continuing on this 
diverticulum to the ovary associates it particularly with the gonad. 
The association might be physiological as well as anatomical. For 
a swelling of the ovaries would tend to fall upon the diverticulum 
of the uterus, possibly thus stimulating its growth and that of the 
uterus at the time when it is required to be large for the reception 
of the ova. 

On the left side of the l)ody the structure of the various bands 
of muscle and the diverticulum of the uterus was not absolutely 
identical. In fact, there was no appearance of a stout band of 
muscle applied to the diverticulum of the uterus, only fine fibres 
in tlie mesovarium. Nor was the diverticulum so conspicuously 
marked as on the right side. The two uteri join just before they 
open into the cloiU'a on a marked papilla by a single orifice, as in 
some genera. 

The internal orifice of the oviduct in this Frog has a position 
which differs luther from that of the oviducal apertiue of Rava 
yuppyi. In the latter it is distinctly to the outside of the lung ; 
in my species it is situated as distinctly to the inside of the lung 
base. In both cases this funnel-shaped exjMiusion lies upon the 
ligament att^iching the liver to the anterior wall of the abdominal 
ctivity. 

§ Summary of Principal Xew Facts, 

It will be convenient to briefly summarise the chief new facts 
C(jntiiined in the preceding pages. They are as follows 

(1) The genera of the family PelobatidsB should perhaps lie 
increased by the axldition of one for a Bornean species, possibly 
identical with Megalopkrys timuta (auct.), which diffei's from ail 
other genera of that family in certain features. 

(2) This species agrees with Pelohates (? as to other Pelobatida ) 
and difiers fi-om Rana^ Ceratophrys^ and some other genera, in tlie 
great extent of the visceral layer of the transversalis muscle 
(** diaphragm ”), which is attached along a g|;eater length of tbe 
pharynx and arises from the transverse processes of several ver- 
tebrse and from the ilium for a long way down, covering over and 

24 ^ 
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completely concealing the ilio-lumbaris muscle, which is entirely 
exposed in the other genera mentioned. 

(3) The equivalent muscle of Cera/tophrys^ though arising as in 
Kaum and other genera from the transverse process of the fourth 
vertebra only, is specialised into three separate slips, supplying 
respectively the pharynx, lung, and cervical aponeurosis. This 
spt'cialisation of the muscle is also be seen in Rhdchophorus and 
Rana guppyi, 

(4) In Megalophrys ^lasuta the sjicral vertebra is single and 
fused wdth the coccyx and the veid;ebrse are procoelous. 

(5) The hyoid in this Frog a.gi’ees with that of the Pelobatida^ 
generally in the deficient development of the anterior cornua. 
These are only repi'esented by a ligament, an<l the hyoid as a whole 
most closely resembles that of Xeiwphrys monticola as figured by 
W. K. Parker, The musculature of the hyoid does not materially 
differ from that of Rana. 

(()) The musculature of the bick shows characteristic dififerences 
among diflferent genera of Bati*achians. The genera of Ranida* 
and Cystignathidft* and Ihifonidte examined show fewer differences 
among themselves than any of them do from the Pelobatida", 
Relohates and Megalophrys nasnta. 

(7) In the last two is a pecidiar muscle apparently belonging 
to the ilio-lumbar complex, running fix)!!! the middle of the ilium 
directly to the tmnsverse process of the second vertebra, which 
may perhaps be the equivalent of the Musculus pidmonum pTt>- 
prius” of Ptpa. Other comparisons between the muscular system 
of Megalophrys nasuta are remarked u}K)n in the present paper ; 
and other authors have commented upon likenesses between the 
Aglossa and the Pelobatida*. 


4. Contributions to the Osteology of Birds. — Part IX. 
Tifranm \ Jlirundines ; Muanvapit^ Lain!, and 
rhines. By W. P. Pycuaft, F.Z.S., A.L.S., &c. 

[Received March 18, 1907.] 

(Text-figures 101-104.) 

CoNTEiris. 


i. Introductory Remarks, p. 362. 

ii. The Skull of the Adult, p. 363. 

iii. The Vertebral (-oluinn, p. 266. 

iv. The RibM, p. 307. 

V. The Stenium and Shoulder-Girdle, 
p. 307. 


vi. The Poh ic Girdle, p. 300. 

vii. The Pectoral Limb, p. 370. 

viii. The Pelvic Limb, p. 371. 

ix. Summary, p. 872. 

X. Key to the OnteoloEical Character 
of the Skull, p. 378. 


i. Introductory Remarks. 

Although it cannot be claimed for the following pages that 
they contain a complete account of the osteology of the several 
gioups enumerated above, they may at least be said to contain 
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the most exhaustive account that has yet been written. Anything 
like completion will be impossible for very many years to come, 
owing, largely, to the difficulty in obtaining material. Large as 
is the British Museum collection of skeletons of these birds, 
there are considerable gaps to fill. 

As a contribution towards our knowledge of the Passeres this 
paper will, I trust, prove useful, I have endeavoui*ed especially 
to throw light on the perplexing questions of classification, but 
with what measure of success time must prove. 


ii. The Skull of the Adult, 

The Occipital Region, 

The plane of the occipital foramen is tilted backwai-ds, owing 
to the relatively large size of the bitiin-case, so as to lie almost 
horizontally : that is to say, almost in a line with the long axis of 
the skull. 

The supraforaminal ridge is not very well marked, in so far as 
its extension latei’ad of the foramen is concerned. It generally 
termiiwites on the bulla which forms the outer wall of the pos- 
terior tympanic recess. 

A piir of small foramina may be mentioned here which admit 
branches of the vena occipitaHs, In Pitta^ Phptotonia^ Fitangua^ 
Tyrannaa, Prionopa^ Euryeeroa^ and Lankta^ for example, these 
foramina will be found forming the termination of a pair of 
well-marked grooves traversing the supraoccipital immediately 
above the occipital fomraen ; and extending upwards towai*ds the 
middle line to pass into the foramina in question on either side 
of the occipital crest. But in Artamia^ ArtamnSy Corvimlla^ and 
Tylaa, for instfince, these foramina seem to have shifted, inasmuch 
as they apjear much lower down — immediately above the rim of 
the occipital fommen ; while in Qymnorhlna^ PUyriaaia^ Dicrurtia^ 
and Vireolanim they are found on the free edge of the rim itself. 

A cerebellar dome is nowhere veiy well developed: it is 
practically absent except among the Tyrannidee and Artamidte. 

The lamlrioidal ridge is generally moderately well developed ; 
though in no case is it so strongly marked as in Pitta among 
the Tyrauni, and in Lalage and Graucalm repi^esenting the 
Oampophagidie ; it forms, however, only a very inconspicuous 
feature of this region of the skull. 

The Cranial Roof (text-fig, 101), — ^Save only in the Tyrannidce, 
the cerebral dome is broad and well-rounded, while the contour 
of the cerebrum is plainly indicated, and the int^^rbital region 
of the frontal is wide. In this last character it would seem that 
the Oampophagidse, Prionopidie, and Laniinfe difier, in that this 
region is narrow. Paradiam is peculiar in having a relativdy 
long and narrow cranium, but with thevfcerebr^ dome '#efl 
marked. In the Tyrannidw the cerebral dome is conspicuooriy 
depressed, but wide ; the intermrbital region is generally wide in 
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this family, but in a few genera the reverse is the case, e. g. 
Myiarehus arundinicola. 

No members of the gioups here dealt with ha.ve developed a 
true nasal-hinge, but this is feebly represented among certain 
Tyrannid*e, e. g. Megarhynchits, Rhy'iichocydm, and Contopm, 

The Base of the Skull. 

Basipterygoid processes are not even represented by vestiges. 
The basitemponil plate exhibits the usual triangular form, the 
base of which is bounded by a more or less well-marked pre- 
condylar fossa ; while its two sides have fused, for the greater pirt 
of their length from the base forwards, with the ossified con- 
nective tissue forming the anterior wall of the i*ecessus tym- 
panicus anterior -convei-ting the Eustachian grooves into tubes 
opening at the apex of the triangle. The posterior angles of this 
plate contribute to form the inferior maigin of the tympanic 
recess. Although this plate presents certain differences, when a 
large number of genera, belonging to different families are 
examined, these diflerences are of too subtle a character to be of 
any use for systematic purposes. 

The Lateral Aspect of tlie. Cranium. 

The tympanic cavity., as seen in the dried skull, may be described 
as moderately well developed. In some cases, however, a much 
more spacious cavity is formed by the extension of the lateral 
wing of the exoccipital. As a rule, this aperture is oval in slmpe, 
but in some cases, e. g. Fhytotoma, Vireolanim^ Lalage., and 
Prionops, it forms a vertical slit, the distance from the shaft of 
the quadmte in front to the lateral exoccipital wing behind 
being much less than the height of the aperture, whereas, 
generally, the vertical axis is but little longer than the horizontal. 
More rarely the free edge of the lateral exoccipital wing is 
turned sharply forwards and somewhat inwaixls, so that a large 
and nearly closed resonant chamber is formed having a sub- 
crescentic external aperture, as in Pa/radisea for example. In 
the Gymnorhinae and in Artamia, one of the “Vangidae,” the 
free edge of the lateral occipital wing, instead of sweeping 
upwards and forwards so as to pass imperceptibly into the 
processus articvlaris squamosi, is continued upwards till it bisects 
a ridge running from the squamosal head of the quadrate across 
the shallow temporal fossa or along its inferior border. This 
peculiarity will probably be found to obtain in other allied 
genera, while it occurs also in some SynaUaxinm^ 

Within this cavity there will be found a strong buttress of 
bony trabeculae for the inner head of the quadrate, in addition to 
the usual orifices marking the apertures of the anterior, superior, 
and posterior tympanic recesses, and the fenestrae rotunda and 
ovalis. The superior and posterior tympanic recesses, it may be 
remarked, are relatively sn^l : in Artamia they can hardly be 
traced while in Laniarius^ for example, they attfiin their maximum 
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development. Opening immediately above the squamosal and otic 
articular surfaces for the quadrate, the latter leads upwards into a 
chamber filled with cancellated tissue. 


Text-fig. 101. 



b. 


c. 


Lateml of the hkalls of: — 

a. 0ymnorhina organiewn. b. Jjaniarim poliocephalm* C. SagomU cineraeea^ 

a,n, anterior iiareM ; a.o.p. » antorbital process ; ^ « lachrymal ; pa, palatine ; 
p,o,p. » postorbital process ; pt. » pterygoid ; p,z,9, » processus zygomaticus 
squamosi. 




The PostorbiicU Megion presents one or two noteworthy 
characters. The Pittidm alone develop extensive, but shallow 
temporal fossie, which are separated one from the other, in the 
middle line, only by a median sagittal ridge. In the Tyrannidm 
and in the Phytotomidie this fossa is, though narrower, relatively 
deeper than in the Pittidie; but it is confined entirely to the 
lateral aspect of the cranium, extending backwards, roughly, as 
far as a point midway between the free edge of the l^panie 
cavity and the centre of the lambdoidal ridge: the distance 
varying in dififerent genera. In the remaining Families dealt 
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with in this paper, the temporal fossa terminates immediatdy 
above the tympanic cavity : excepting the Muscicapidm, whm?e it 
is either extremely reduced or absent. 

The postorbital process is obsolete in Phytotonm — another of 
several features which this Family shares with the Pittidse. In 
the Tyrannidaa it is only very feebly developed ; and the same is 
true of the Hirundinidie, Muscicapidse, Cainpophagidie, and the 
Laniince at least among the Laniidse. 

The reduction of this process is due to specialisation : and in 
the forms here dealt with, it has been accompanied by an equally 
gradual reduction of the ‘^temporal fossa.” In all these cases, 
the process has travelled downwards, nearer and nearer to the 
processus zygomaticm squamosi^ and this is nowdiere better shown 
than in a comparison of the skulls of Muscicapa and Terpsiphone 
for example ; since in the latter the two processes ai’e almost 
confluent, and further, by the obliteration of the “ temporal 
fossa ” the superior margin of the tympanic cavity has extended 
forwards to join the postorbital process. In the Muscicapidce this 
margin has crept forwards no farther than the hinder border of 
the remnant of the fossa. In the Lanmice^ the reduction of the 
postorbital process has been accompanied by a corresponding 
increase in the size of the processus zygomaticus squamosi, which 
has, in consonance with the use of the jaws for tejiring prey, 
shifted forwards so as to lie midway between the squamosal 
articular surface of the quadmte and the postorbital process. 

Among the Laniiform-tyf)es, the Gymnorhidee and Malaconotidse 
have the postorbital pixxiesses of large size, and so also have the 
Dicrurid®, Euiycerotid®, A Hamid®, Yangid®, and Prionopid®. 
The Gymnorhid®, Artamid®, and Vangid®, by the way, are 
peculiar in that the zygomatic process of the squamosal is 
bifurcate : or, in other words, mesiad, and a little in advance, of 
the normal process, there is found a second though slighter peg. 
So far I have not met with this in any other families. 

The orbits present no very important characters in this 
connection. Only in the Gymnorhid® and Yangid®, it would 
seem, is the orbito-sphenoid ossified, or the interorbital septum 
peHorated by but a single small fenestra. All the remaining 
genera herein dealt with have the orbito<sphenoid but slightly, if 
at all ossified, and the interorbital septum pierced, either by a 
long narrow upper slit and a wider, inferior fenestra, or by one 
large fenestra absorbing almost the whole septum as in Paradisea. 

The Ethmoidal PegioHn — With that portion of the mesethmoid 
which takes part in the fcmnation of the interorbital septum I 
have just dealt. The lateral mesethmoidal wings of the antm^lntal 
plates — called by some pre-frontals — which bound the orbit 
antmiorly, present but few features of special note. Oymnorhina 
is somewhat remarkable in this respect inasmuch as these plates 
extend outwards and upwards, one on either side, to form a pair of 
wings of considerable size, and projecting laterally on either side 
of nasals, thus greatly increasing the depth of the orbital 
chamber. 
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The Imhrymd^ which is attached^ as a role, to the outer margin 
of the antorbital ^te« demands some notice. Unfortunately, in 
a very large proportion of prepared skeletons of birds this is 
absent, often because of its reduced size which causes it to be 
overlooked by the macerator. And thus it becomes impossible to 
say, when this ossicle is missing, whether it has been lost during 
maceration or suppressed. That suppression has taken fdace in 
not a few instances is almost certain, inasmuch as in skeletons in 
this ocdlection it may be found reduced to the vanishing point. 

In the Families which form the subject of tliis paper, the 
lachrymal is least reduced in Grauccti^ among the Campo- 
phagidse, and in Lanmrim among the Laniiche. In Grawso^lMs it 
is roughly 3-shaped, and attached to the anterior face of the 
antorbital plate; the free ends of this horseshoe curve are 
directed outwanls, the lower limb projecting beyond the outer 
l:)order of the plate, and resting on the quadrate- jugal bar. It is 
formed of highly pneumatic bony tissue and has a conspicuously 
inhateil appearance. In Laniarvm this ossicle is almost rod- 
shaped, and has its inferior, free end twisted outwards, con- 
siderably swollen, and resting on the quadrate- jugal bar. The 
main shaft is attached to the anterior face of the antorbital plate, 
while its upper end is wedged in between the nasal bone and the 
antorbital plate. Gymnorkhia agi*ees very nearly with Laniariua 
in this resj>ect, diflfering chiefly in tlmt the inferior end of the 
ossicle rests in a facet on the quailmto-jugal bar. In Artamm 
and Artamm it is greatly reduced — in the former, for example, 
being represented only by a very delicate rod, with a cordiform 
inferior extremity which does not reach the quachato-jugal bar, but 
which projects slightly beyond the level of the antorbital plate. 
Prionopa in this matter resembles Artamua^ except that the rod is 
somewhat thicker and not markedly inflated at its inferior end. 
In Euryceros it has the form of a sigmoidally curved rod attached 
to the face of the antorbital plate, as in the proceeding cases, and 
extending downwards to articulate with a tumid pi’ominence on 
the quadrato- jugal bar. In the Tyi'annidse it is attached, not to 
the anterior face, but to the outer, fi’ee edge of the antorbital 
plate, and extends upwards to the level of the nasal, and down- 
wards to the quadmto- jugal bar. In shape it may be described 
as spatulate, the blade being flattened edong its mesial border 
where it comes into contact with the antorbital plate ; while the 
handle has a strong outward curvature. Finally, in PhytaUma 
all that is left of this ossicle is a minute spicule attached to the 
outer edge of the antorbital plate, In no case is ah orbital 
process developed ; and only in Lankmua is the shaft peif orated 
by a consjnmious pneumatic foramen. 

The ossifleatiem of the nasal septum and dP the walls of the 
olfactory chamber gives this region of the skull, in the groups now 
under cemsideration, an unusual importaiic^ 

In the Tyxannidfe, this septum, in its simplest form, as in 
extends from the cranto-facsial fissure to the anterior 
end of the naria! orifice, and has a knife-^Iike free edge dividing 
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the anterior palatal vacuity into right and left moieties. The 
dorsal expanded plate, which gives the usual T-shaped form to the 
mesethmoid, is here continued outwards and downwards in the 
form of a small quadrate plate of bone depending from the mesial 
border of the |K)sterior region of the narial orifice. In Sayofnifty 
this ossification of the dorsal mesethmoidal plate extends the whole 
way along the nasal process of the premaxilla instead of being con- 
fined to a small area of the nasal orifice, but the lateral extension 
of the plate so formed is not great, and is most noticeable near the 
middle of the orifice. The median, vertical region of the septum 
has its free edge expanded to form a nari*ow plate, grooved along 
its inferior surface down the middle line, and extending nearly 
the whole length of the anterior palatal vacuity, the hinder end 
of the plate being forked. And this obtains also in Contopus^ 
Tcmioptertbs, and Rhyncocyhchis — and doubtless in many other 
genera. 

The Muscicapidae have a nasal septum agi*eeing in all respects 
with that described as obtaining in Contopm and Sayomis for 
example. In the Campophagidfe, however, this septum is either 
altogether absent, in the dried skin, or is represented only by a 
feebly ossified ridge running down the inferior aspect of the 
nasal process of the premaxilla. 

Among the Laniida3, as the group stands in Dr. Sharpe’s 
^ Hand-list ’ ( 8 ), the Lanihuv. agree with the Tyrannidie and 
Muscicapida? in having the inferior border of the nasal septum 
expanded by lateral flanges, but these are, in the group now 
under discussion, veiy narrow. 

In Sphecotheres — which genus will he discussed in detail latei‘ 
(p. 376) — the nasal septum is of this type. And the same is true 
of the Piionopidie. In this family, however, secondary ossifi- 
cation of the cartilaginous outer wall of the nasal capsule conceals 
the septum from the inferior aspect of the skull. At first sight, 
however, the existence of this floor beneath the septum would not 
be suspected; but rather it would be regarded as the septum 
itself, which had developed unusually wide flanges, since it has all 
the appearances of a septum such as occurs in the TyrannidaR, 
differing therefrom, mainly, in being fused anteriorly witli the 
premaxillary palatal plate. 

In the Phytotomidft*, and in CorvineUa *, Artamidie, and the 
Gymnorhinse among the Laniiform types, the wall of the vesti- 
bulum is ossified ; and this in such a way that the postero-supeiior 
angle of the normal narial aperture is cut off to form a slit-like 
aperture, bounded mesially by the vestibular wall, and externally 
by the descending process of the nasal. Traced backwards this slit 
leads into the lachrymo-nasal fossa, and thence into the choanie. 

The I'estricted narial aperture is small, and circular, owing to the 
ossification of the cartilaginous nasal capsule — the vestibulum. 
It leads into a chamber, small in Artamiu, large in Artamus 
containing a well-developed concha media* This turbinal in 

* I*aniu« eseuhitor aarees with Corvinelfa in this respect and differs firom 
the remaining members of the genus. > 
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ATUmia is scroll-shaped, and attached to the floor of the chamber 
and to the horn of the bifurcate vomer. 

In Artamus the chamber is much larger, and, as in ArtcmiUy is 
open behind. The septum nasi is perforate, placing the right and 
left chambers in communication, in the dried skulL The coTwha 
rmdia is large, conch-shaped, and attached by its posterior end, 
caudad of the tip of the vomer, to the extreme hinder end of the 
vertical outer wall of the vestibule ; so that this turbinal lies above 
the vomer, and is bounded mesially — at its posterior end — by an 
upward, vertical, flange developed by the palatine. CorvineUa 
resembles Artamia in this matter ; and the same is true of 
Gymnorhina^ but the concha media of each side is here attached 
to the tips of the bifurcate vomer, while its wall is cribriform. 

The floor of the olfactory chamber, in the forms now under 
discussion, demands a moi*e detailed notice than is usually the 
case with this region of the skull. 

In all save the Aitamidae, Prionopidje, and Gymnorhidse, this 
floor is cai-tilaginous, so that, in the dried skull, there is a large 
palatal foramen which is divided by a median partition — the 
septum nasi. This, generally, has its free edge broa<iened by n 
flange along each side, thereby reducing the size of the foramen. 
In the exceptional cases this floor becomes completed by the 
ossifleation of the nasal capsule in connection with the septum, 
converting the palate into one of the desmognathous type. That 
this desmognathism is caused by the ossification and fusion of the 
inturned capsular wall of the vestibule with the inferior border of 
the nasfvl septum, and not by the fusion of the maxillo-palatines 
with the septum, is clear fi’om a study of the palate of say Vireo- 
Icmius (text-fig. 102 e, p. 362), where this ossified capsule extends 
backwards al)ove the maxillo-palatines, or of the Prionopidie (e. g. 
Prionops\ whei'e a narrow chink is left on each side of the septum 
immediately in front of the vomer. In Paradisea the septum 
descends as it were, so as to close up a median chink, left between 
the right and left portions of the vestibular floor, while both floor 
and septum ai-e shai’ply truncated posteriorly, so as to impinge on 
the maxillo-palatine process and tlie vomer (text-fig. 1 03 b). In the 
Gymnorhidie the vestibular floor meets beneath the nasal septum, 
but it has not blended with the palatal surface of the premaxilla, 
which presents a sharply defined posterior boi'der into which the 
ends of the palatines are thrust. 

The Premaasilla omd Pfasol. 

These bones present no characteristics suflSciently remarkable 
to dwell upon here. Suffice it to say, that the palatal surface of 
the premaxilla is often appai*ently increased by fusion with the 
ossifieii nasal capsule, while the nasals are always holorhinal ; and 
in some cases, as has already been pointed out, the foxtn of the 
nasal apeiture has been altered by a similar ossification of this 
capsule. 

In the Pittidie and in Terpsiphone among the Musoicap® them 
is a fairly well-developed nasal hinge. 
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The MaxiUo-jtigal Arch, 

The fnaxilla, in the skulls now under analysis, presents features 
of unusual intei*e8t, inasmuch as this element of the jaw retains 
more primitive chai*actei‘8 than are to he met with among the 
I’emaining Oscinine Passeres. My examination of this bone must 
l)egin with the Tyiunnidie. Though in the adult the extent of the 
maxilla cannot be determined, the palatine process themf forms a 
large triangular plate with its apex curved backwards in a semi* 
circle, almost meeting the free, anterior, end of the vertical 
4lescending, scroll-shape<l plate of the palatine (text-fig. 102 b, 
mx.p,) and underlying the free end of the vomer. 

In the Pittidae this maxillo-palatine plate has perhaps preserved 
even more of its original shape, since it is larger and less pointed 
at its apex (fig. 102 d, mx,p,). 

The Muscicapidffi present the early stages of transition which 
eventually produced the type of maxillo-palatines met with in the 
higher Passeres. In Newtonia these processes are broad, stiap- 
shaped, and deeply pitted below by a pneumatic foramen, while 
their direction is backwards. In I'erpsiphone the maxillo-palatine 
processes are long and narrow, and spiing from a broad shelf of 
Ixme which passes forwards into the palatine process of the pre- 
maxilla ; and the same is true of Piezorhy'iichm, In Miiscieapa the 
final stage is reached ; the maxillo-palatine being i^educed to a long, 
slender, curved bar springing from a rod-like base. The free end 
of the process almost touches the free end of the descending 
veitical scroll of the ventral aspect of the palatine. 

The Oampophagidie closely resemble the Muscicapid«e in the 
form of the maxillo-palatine process ; it apjKsai'S to difter chiefly in 
that it is relatively shorter tlian in the Muscicapidee. 

Among the Laniidse, as at present constituted, this region of 
the palate presents two strongly coiitrasted phases of development. 
In the less s{)ecialised LaniinoBj e. g. Lanim, LaniariuSj and 
Dryo6copv>8y the maxillo-palatines do not differ essentially from 
these elements in the Campophagiche, a large palatal vacuity 
bounding these processes in front. But in Oorvindla the an- 
terior palatal vacuity is partly filled up by the ossification of 
the vestibular floor. The Prionopidie and the Dicniridse agree 
with CcrvineUa in this respect. The Gymnorhinie, included 
Dr. Shai’pe with the Laniidie, differ markedly from the Laniinm 
in this matter ; and this on account of the ossification of the 
vestibular wall and nasal septum already referred to (p. 358). 

In Pityriasis and Gymnorhina the anterior palatal vacuity is 
closed, in part by the ossified floor of the vestibulum, and in part 
by the nai^ septum, so that <mly a small pit is left in front of the 
vomeT. The Artamidie and Yangidse in this matter agree with 
the Gymnorhinae. Tlie palate of the aberrant ^roekaris 
{JBuryeeros) in many respects recalls that of the OyminwhinsB 
(p. 359) and Artamidie, but it differs in that the maxillo-palatines 
in front of the maxillo-palatine processes are inflated, forming a 
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mass of cancellated tissue, surrounded, above and below, by a large 
air* sinus, so that a considerable space is left, in the dri^ skull, 
between the ossified floor of the vestibulum to which the palatines 
are attached and this cancellated mass. 

The quadrate- jugal bar affords no charactei*s requiring comment. 

The Vomer, Pterygoid, and Palatine. 

The vomer is of the typically Passerine type, but presents certain 
features woi*thy of note. Broad, and of modetate length, its 
ventral aspect, in the simpler forms, e. g. Tyrannm, is that of an 
oblong plate of bone cleft in the middle line from behind forwards 
for rather inoi'e than half its length, and sharply truncated in 
front. The right and left posterior limits pass insensibly into 
the palatines. Anteriorly, the vomer expands to form a pair of 
thickened quadrangular horns the external, latetal faces of which 
lodge a more oi* less cup-shaped depression. 

The TymnnidH? and Muscicapida* agree veiy closely in the form 
of the vomer. The Oamix)plmgidje, however, would appear to be 
even simpler in this respect than either of these two Families, 
inasmuch txs in Campophetya the vomer is anteriorly sharply 
truncated and lacks the qnadnmgular anterior horns, though an 
appimimation to these is to be seen in the vomer of Tylas. 

In the Laniinm the vomer, as in the Tyrannida?, ex|>ands, 
anteriorly, into a jmir of quadrangular horns, but each sends biick- 
wards from its anter*o-dorsal angle a thin plate of bone which, 
running l>ackv'ards along the outer margin of each side of the 
dorsal juspect, gives the vomer, when seen fi'orri above, a trough - 
shape. Further, in Laniarins, the quailmngular horns referre<l 
to afford, on either side, an ai*ticular surface for the maxillo- 
jjalatine process. 

Tlie Dicruridte differ fi-om the typical Jjaniidae. in the form of 
the vomer chiefly in that in tlie former it is relatively brojwier, 
especially at its anterior end which is sharply truncated. The 
increased width, anteriorly, is due to the fact that the “horns’" 
project outwainis and forwards instead of directly forwards. These 
liorns, fuHhermore, are peculiar in that they send downwards a 
broad facet to articulate with the spatulate maxillo-palatine 
pi'ocess. The terminal “ horns ” of the vomer rise upwards to 
embrace the fi’ee edge of the nasal septum, and are continueii 
iMickwards along each side of the dorsal asf)ect of the vonmr, 
thereby converting this into a sliallow trough. 

In the Gymnorhinae the vomer is more conspicuously modified 
than in any other of the typm herein discu^d ; being short, 
antero-posteriorly, and liaving a welhdefined median ventral keel 
and deeply trough-shaped doiml aspect. These characters are 
perhaps most marked in Gyimwrhina, though in Pityriasis they 
are scarcely less so. In the former genus the free end (anterior) 
of the vomer is deeply deft, while the under surfaces of tlie 
two resultant horns ore cut away, or hollowed out, so as to 
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Text-fig. 102. 



Ventral aspects of the skulls of : — 


a« Artamm leucopaster, 1?. SatfomU eineracea^ 

O. Terptiphone. d. Pitta haudi. 

e. Vireolaniua leucotit. fl Vireo oUmoea. 

a.o.p. « antorbital pocess; mx.p. » maxillo-palatine process ; n.e. * nasal eepiam ; 
pa, a* palatine ; pt, » pterygoid ; $.*qaadrate ; vo. » vomer. 
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stand out in sharp contrast with the ventral median keel of the 
body. The horns rise directly upwards for a considerable distance, 
and being continued backwards along each side of the dorsal 
aspect, this legion is converted into a deep triangle. 

It is to be noted that in the matter of the vomer and its 
relation to the nuixillo-pdatines, the skull of Etiryceroa veiy 
nearly approaches the Gymnorhiiiie. This is a hict which greatly 
assists in the diihcult task of decidit>g the true position of this bird 
in the system. It is further noteworthy that the peculiarly 
inflated condition of the luaxillo-palatines in the pre-maxillai y 
region may well have been derived from conditions such as obtain 
in the Gymnorhimv. 

The pterygoid throughout this series is elongate<l, and round or 
triangular in section. Basipterygoid processes being absent, this 
rod extends directly from the quadrate to the pilatine, and 
parasphenoidal rostrum. Consetpiently the piincipal feature of 
interest for description here concerns the nature of the paJato- 
ptery'goid articulation. Before entering on this subject, however, 
it may be remaiked that the triangidar flange which, in the highei* 
Passeres, e. g. Oorvidte, extends from the rim of the dorsiil 
segment of the cotylus for the quadrate, backwards along the 
shaft, is ill the forms herein described represented by a. slender 
style, forming a V-shaped angle wdth the shaft of the (piadrate, 
e. g. Sayornh, In many cases, however, it is reduced to a mere 
tubercle, or it may even be absent. 

As touching the ntiture of the pterygo-j)alatine articulation. 
This tak(*s two forms. Generally, the jiterygoid terminates 
distally in a leaf-shaped plate, tin* inner surface of which is 
applied to the jiaiusphenoidal rostrum, while the inferior edge 
thereof glides over the edge of the oblicpiely truncated proximal 
end of the palatine. This method of aiticulation has been derivt*d, 
as I have elsewhere pointed out (6), from an earlier condition 
of things wherein the pterygoid extended forwani to support the 
vomer. By segmentation of the pterygoid, and the fusion of the 
vomerine portion with the palatine, the characteristic- palato- 
pterygoid joint has been formed. In a numlier of eases, however, 
a pseudo-primitive cxmdition obtains : the pterygoid, instead of 
segmenting, preser\'es its integrity, and fuses with the palatine, 
c. g, Dicruridff*, Prionopidae, Laniime, Gymnorhime, Malaconotida*, 
Artamidse, and Vangidte. This fusion of the pterygoid ami 
palatine I have already shown (5) obtains also in the Eurylaenuda' 
and the Tracheophone Passeres. 

The palatine, distad, has the form of a straight itxl which is 
continued backwards considerably beyond the level of the 
antorbital plate, terminating in a more or less sharp point. 
Immediately below the inferior border of the antorbital plate it 
sends inwards, almost at right angles, a broad bar which gives rise 
to a long trough-shaped scroll running pirallel with the long axis 
of the skull, and with its concavity tume<i towai'ds the middle line. 
The upper edge of the scroll affords support to the vomer and 
pterygoid, while the infeiior mai'gin is free, and with its fellow of 
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the opposite side forms a long tubular cavity, open below, and 
roofed above for the most part by the vomer. 

In my earlier papers on the Eurylsemidas and Tiucheophone 
Passeres (5) I have <lescril)ed the upper lamina of this scroll as 
aOTording a surface to facilitate gliding along the parasphenoidal 
rostrum. As a matter of fact, this is not really the case : the 
palatine hardly touches the rostrum, which is embraced only by 
the distally expanded ends of the pterygoid. 

The free end of the palatine rod — caudad of the bar which 
connects this with the body of the bone — is conspicuously long 
and spike-like in many Tyrannidse, the Vangidae, and Artamidte 
(if these two can be regarded as distinct families) and Gymnorhinte. 
This spur is referred by W. K. Parker to the ‘‘ transpalatine,” but 
it is doubtful whether this homology exists. 

The quadrate presents no very striking characteristics. It 
differs from that of the Euryliemidie and the Tracheophone 
Passeres in that, except in the Phytotomidie, the quadrato-jugfil 
bar is not set out from the quadrate by a cylindrical boss of bone 
laterad of the outer ai*ticular condyle. The condyle, however, 
stands far out, laterad, of the long axis of the quadrate. The 
internal mandibular condyle of the quadrate is, in the Phyto- 
tomidfe, conspicuous for its large size and spherical shape. The 
squamosal and otic heads are well marked ; and the orbital process 
is conspicuous for its great length, terminating in a point, except 
in the Phytotomidie wherein the orbital process is greatly reduced. 

The Mandible, 

The nrnndihU^ like the quadriite, affords no very important 
features. The lateral vacuity, which is placed far back, is always 
small. The angular process is always short, especially in the 
Gymnorhin« and Vangidte, and in among the Tyrannida\ 

In Artamua and Gymnorhina the mandible is truncated posteriorly. 
The intemal angular pi-oce.'is is of moderate length, though in 
Pityriasis and Artamia it must be described as very short. 

The Hyoid, 

Unfortunately in only three skeletons of the whole series 
examined during the preparation of this paper are the hyoid bones 
preserved. At the time when these skeletons were made no 
great care was taken to preserve these bones. As these hyoids 
belong to very different foi'ms and have not hitherto apparently 
been recorded, we may briefly indicate their structure. 

The Dicruridie are represented in this matter by EdoUus 
forficatua. Herein basi-hyals are represented by a pair of rod- 
shaped bones lying side by side, and terminating, posteriorly, in a 
free spine. Basi-brancmals 1-2 are fused, and both agree in 
being much elongatecL The cerato-branc^i^ are of moderate 
len^h ; the epi-branchials are unfortunately missing. 

In HewUmia the basi-^hyals are relatively longer, narrower, and 
enclose a space between them. Basi-brancfaial 1 is shorter than 2, 
Paoo. ZooL. Soo, — 1907, No. XXV. 25 
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which is relatively somewhat longer than in Eddius, The oerato- 
and epi-branchials are of moderate length. 

In Myiarchua the basi-hyal is wanting ; cerato-hyal 1 is short 
while 2 is relatively longer than in the species just described. 
Tlie cerato-bmnchials are extremely long ; the epi-branchials 
unfortunately are missing. 

iii. The Vertebral Column. 

The presynsacral vertebrae are all hoteroccelous and free. 

As to the geneial characters of these vertebrae there is but little 
that can be sjiid to any purpose. The odontoid ligament is 
ossified throughout ; hy^mpophyses occur on the 2-4 eervicals, and 
extend from the eleventh cervical to the first thomcic. 

The composition of the column, however, furnishes one or two 
interesting points. 

First, as to the cervical and thoiacic I'egions. The last thoracic 
vertebra has passed into the synsacrum, but, ignoring this fact 
for the present, we may i*emark that the total number of vertebrie 
in these two series mnges from 19 to 21. 

The last cervical bears a pair of long free -ribs, but without 
uncinate, or sternal segments. As a rule there are but six 
thoracic vertebra bearing long ribs, and of these vertebm the 
last is fused with the synsacrum, while its ribs just fail to reach 
the sternum. Sayornls among the Tyrannida^, however, has 
seven thoracics. The sternal segments of the 6th jiair are attached 
to the sternal segment 5, some distance above the stemuin, while 
the similar segments of the 7th pair are attacliKl to small facets, 
one on each rib, high up on the sternal faoet of the 6th. Of 
the seven thoracics in Artamm the ribs of the 6th pair reach 
the sternum, articulating therewith immediately behind the 
6th pair by a much reduced joint. The ribs of the 7th pair of 
vertebraj are represented only by a pair of rods, almost hair-like 
in delicacy, attached to the tip of the thoracic, and the upper ^ird 
of the sternal segment of the 6th ribs. 

The number of synsacral vertebne ranges between 16 and 19 ; 
the number of free caudal s between 6 and 8. In no case have 
both the sacrals preserved ribs, and only larely can traces of the 
ribs of the 2nd sacral be found. The chief numerical dififerences 
may be stated as follows : — 


Thoracic 

Ttbakhipjs. 

Sayomis. 

... 1 

1 

Tyrannut. 

1 

MrscicAprDjs. 

Terptiphone. 

1 

Lumbar 

... 2 

3 i 

3 

Lumbo- sacral 

... 1 

2 

1 

Samal 

... 2 

2 j 

2 

Oaudal 

. . . 3-1-7 free caudal 

4-1-7 ! 

4+7 
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Dicbubidjb. I 

OTMBOBHlirJ 


JSdoliut, 

Pitpriagis, 

Thoracic 

1 

1 

Lumbar 

3 

3 

Lumbo-sacral .... 

1 

2 

Sacral 

2 

2 

Caudal 

4 + 6 , 

54-6 


11 i 

1 

13 


Total 17 . ' 

Total 19 . 


Compared with the Tracheophone Passeres these numbers are 
of some interest, inasinucli as they show that the vertebral column 
of the forms now in question has become more specialised by the 
reduction in the number* of the synsacral and free caudal vertebrae. 
In the Ti*acheophona' the number of these vertebrae is never lees 
than 19, the lumlxr-sacra-ls are never less than two — generally three 
are present : as against the single vertebra of many Tyrannid», 
Muscicapiche, and Dicrurid«e. 

iv. The Ribs. 

The number of the ribs has already been refeiTed to, but a 
brief reference may be iruvde here to one or two structural pecu- 
liarities of interest. In PityrimiSy for example, the upf>er portions 
of the thomcic segments are conspicuous for their great breadth, 
as well as for the unusually large size and breadth of the un- 
cinates which are attached to their respective ribs by broad 
oblong bases. Bmhangay one of the Dicruridie, shows an approach 
to this condition. Only in Gymuorhinay apparently, has the 
last thoracic rib retained its uncinate. It would be interesting to 
discover whether there is tinything in the mode of life of the 
Oymnorhinae which could account for the width of the thoracic 
ribs anil uncinates just refeiTetl to. 

V. The Hternum and Shoulder-Girdle. 

With the exception of the Pittidie the sternum is of the typical 
Passerine ty{)e in all the forms herein described, having but *a 
pair of posterior notches and a long Y-shaped spitm extermt* The 
peouliai* sternum of Pitta has alrwdy been described by me (6). 
Except that the corpus stemi varies in its i*elative length, the 
sterna now under consideration afford no appreciable distinguish- 
ing characters. Only the Gjonnorhinie and the Paradiseidie have 
the sternal plate elongated, and even here this is not a very striking 
feature. 

The coracoid grooves^ in all cases are deep ; and similarly, in 
all oases, the articular surfaces for the sternal ribs are confin^ to 
the anWior lateral processes. 

The Carina stemi is deep in all save the Gymnorhinie, though 

25 * 
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even there it is fairly well developed, except in Pityriasis and 
EuryceroSy which have a markedly shallow keel. 

The posterior notches, though difteiing slightly among different 
genera, in the matter of len^h, do not afford any matter for 
comment except in the Paradiseidie, whei*e, by the expansion of 
the free end of the posterior lateral process, the notch becomes 
converted into a fommeii. Whether, however, this character 
obtains thi'oughout the Pa«idiseid«B remains to he seen. 

The coracoid shaft is typically passerine, being long and slender, 
and having a broad flange extending along the outer boi*der of 
the shaft fi-om the base forwards nearly as far as the middle ; 
while the acrocorac^oid is long, turns forwards and inwards, and 
sends backwards a hook-shaped process affording additional attach- 
ment for the furcula. The procoracoid is obsolete or absent, 
except in the Tyniiinidie and Phytotom id*e, where it forms a long, 
band-like spur aftbrding a shelf for the ai’ticulation of the 
scapula. 

The scapula affords no matter for special comment except in 
so far as the acromion is concerned. In the Tyrannid«e and 
Phytotomida? this process is not so well developed as in the higher 
forms herewith associated, inasmuch as it does not send down, 
into the foramen triosseum, Ijetween the clavicle and the (joincoid, 
a spur for the supfiort of the free end of the fuicida. Instead the 
posterior border of the pedate expansion of the free end of the 
furcula rides in a trough hollowed out of the antei’ior face of 
the acromion. In the remaining forms here described this method 
of articulation also obbiins, but the innei* wall of the trough is 
continued downwards to form the spur to which allusion has 
just been made. 

The furcula presents a remarkably uniform character through- 
out this series, vaiying, to any appreciable extent, only in the 
form of the ex|)an(ied free end of etich limb. In all, the hypo- 
cleideum is more or less oblong and directed upwards, so as to 
present a nearly vertical face towards the anterior border of the 
Carina sterni. In the Tyrannid?e and Hirundinidee each limb 
terminates in a roughly spatulate free end the postero-superior 
angle of which is receiveil into a groove in the acromion of the 
sciipula. The middle region of the outer sm’face of this plate 
is applied to the acrocoracoid, thus enclosing the foramen tri- 
osseum. By way of contrast a com}iarison should be made with 
say the furcula of Gymnorhina. Here the free end is roughly 
T-shaped, while it articulates with the anterior face of the acro- 
mion rather than with its end, a relationship which, it may be 
noted, may be seen in its incipient stages in the Tracheophonsp. 

The foramen triosseum, then, in the Tyrannidse is bounded, 
without by the acrocoracoid, and on the inside by the expanded 
free end of the furcula and the acromion of the scapula — ^these 
two elements articulating by means of two ^posed surfaces set 
transveisely to the long axis of the scapula. The higher Passeres 
differ only in that the articulation tetween scapula and furcula 
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is by oblique facets, so that the posterior half of the inner wall of 
the foramen is bounded by a spine-like projection fashioned out 
of the acromion, — ^the inner side of the spine forming the articular 
surface for the furcula. 

vi. Tue Pelvic Girdle. 

The pelvic girdle presents no very striking modifications, 
neither does it afford any important structural characters such as 
can be of use for systematic purposes. But there are nevertheless 
features which deserve mention. 

In the Tyrannidae the pelvis is broad, the ilia being widely 
separated by the ti-ansverse processes of the synsacrum. The 
pre-iliac region is moderately long and varies slightly in its shape 
in different genera. The superior margin of the fovea iUaca 
anterior in all, however, fades away in the region of the anti^ 
trochanter and is not continued backwards into the free edge of 
the doiml plane. The postacetabular ilia are broad, and twisted 
horizontally to form a bi*oiul dorstil plane, and enclose between 
them a brotid plate formed by the synsacrum and its transverse 
processes. Ossification liowever htis almost completely obliterated 
the intertransvei’se sacral fommina. The ischium is narrow, and 
has its postero-inferior angle produced backwards into a long style, 
which, at its tip, serves as a point of attachment to the pubis. 
This is long and slender, and is produced backwards for some 
distance beyond the fn^^, end of the ischium. The ischio-pubic 
fissure is wide and long ; shut off anteriorly from the obtumtor 
foi*amen by a bony bar, and closed posteriorly by the junction 
of the ischium with the pubis. The ilio-ischiadic foramen is 
relatively large. There is no pec*tineal pix)ce8s. The fovea lam- 
halts is shallow, and the fovece ischiadica and pudmidalis pass 
almost insensibly into one another. 

The pelvis of the smaller forms of the Families now under 
consideration does not differ materially from that just described 
as typical of the l^yn^nnidse. Jn larger birds, such as the Gynr 
norhime, the girdle is relatively much longer, while the pre-ilia 
rise up to the level of the synsacral ridge, nearly meeting one 
another in the middle line. There is a single row of intertrans- 
verse sacral foramina; tlie ischio-pubic fissure is very wide, and 
closed {)ostei’iorly, but it is not shut off from the obturator foramen 
by a bony bar. 

That the form of the pelvis may be very largely modified by the 
decline of the power of flight and the consequent increased use of tlie 
hind limbs, may be seen in the pelves of such biitis as Eurpeeros 
prevostii and Newtonia brxinmiccmda. Both these species would 
seem to be relatively poor fliers, inasmuch as the catina stem! is but 
feebly develope<! : and this is especially true of Newtmia hrvmiei- 
canda — one of the Muscicapidse wherein the keel of the sternum 
is remarkably shallow. Here the width of the pelvis is increased 
by the lateral extension of its dorsal plane, while greater depth h 
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gained by the sharp downwjird turning of the spine-like postero- 
inferior angle of the ischium which tiiinsforms the closed ischio- 
pubic fissure into a foramen of considerable width. 

vii. The PEn’oiiAL Limb. 

Were it possible to examine the wing-skeletons of a laige 
number of geiieni of any of the Families herein described, data 
might be found for use in systematic work. So far, however, 
such a collecition is not to l»e met with in any museum. From 
the material at my present disposal it is possible to deal only with 
the main features of the wing, and these do not display any very 
remarkiible chaitictei*s. 

The humerus only is pneum.atic, except in the Hirundinid«B, 
wherein all the wing-bones are non -pneumatic. But this 
segment of the limb diflei-s, in the several genera, chiefly in 
the relative development of the deltoid crest, and of the ect- 
epicondylar process ; a relation, in so far as the deltoid crest is 
concerned, which varies as the f)ower of flight. Wheix* this is 
strong, as in the Hirundinidie and G^’innorhina* for example, 
this crest is of considerable size, having an oval contour, pro- 
jecting well beyond, and extending down the shaft, for about 
one- third of its length. Where th(» flight is weak, as in the 
Tyrannidae, this cre.st) is barely developed. Curiously, however, 
the size of the ectepicondylar })rocess does not appear to depend 
on the fliglit to the same extent, since in Tyranims^ for insbuice, 
it is relatively larger than in (h/nnnorhina. But this ap|>eiii^ince 
is deceptive, and is due to the relatively more slender shaft of 
Tyrannns. Nevertlieless the ectepicontlylai' process does not 
appejir to be so directly under the influence of flight as the deltoi<l 
eldest. In Tylm^ for in.stance (in the * Hand-list of Birds’ placed 
with the Pycnonotidaf*, but probably one of the Prionopidu', or 
Dicruridje), the power of flight, judging from the size of tlu^ 
Carina stern% does not seem to have undergone any serious re- 
duction ; this process is small, and surmounted by a small, but 
sharp spike. Siinihirly, in the Campophagida:*, this process is 
gretitly reduced, but a small spike remaining; and here again 
full powers of flight ai’e ceitainly retained. In this reduced size 
of the ectepicondylar process, these binls resemble the Pittidie 
and Euryliemida*, so that yet another alternative may be pi’e- 
sented — the character may be a primitive one. In the Swallows 
there is a lai’ge entepicondylar process lying lajhiiid the ulnar 
condyle, and projecting directly backwards. 

The forearm is relatively long and stmight in all, though the 
radius is slightly bread save for its dis^l one-third which is 
straight. The ulna has prominent tubercles for the attachment 
of the secondary remiges, and a pointed olecranon process, whicli 
interlocks with a corresponding entepicondylar spur on the 
humerus. 

The manus is the most variable segment of the limb, inasmuch 
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as in some forms, as in the Tyrannidss for example, and in 
tmia among the Muscicapidee, it does not exceed the humerus in 
length, while in others, as in the Gymnorhinae, it considerably 
exc^s the humerus, being as long as, or slightly longer than, 
the forearm. Pityriasis^ however, among the Gymnorhiiise is 
exceptional : all the segments of the wing being short, the fore- 
arm especially so ; but this, it is to be noted, is associated with a 
relatively shallow sternal keel. The intermetacarpal plate is 
well-developed, and as a rule there is a deep groove along the 
dorsal aspect ' of Me. II. for the tendon of the eoste'nsor indicis 
longius» This groove is exceptionally deep in Gymnorhina and 
the Hiruiidinidie. 

In the Swallows indeed the manus has become considerably 
modified in response to the great strains put upon it. And this is 
es|iecially noticeable with regard to Ph. 1 of D. II. This phalanx 
is of great breadth, flattened dorsally, and widest at its distal end : 
while on its ventral aspect it presents the appearance of an oblong 
lx)ne deeply hollowed along its centre, and having its preaxkl 
border pi’oduced proximad in the form of a tubercle to afford extra 
liganientaiy attachment to its metacarpal. Metacarpal III, is 
prcxluced for a considerstble distance beyond Me. II. and supports 
a slender phalanx. The terminal phalanx of I). II, (Ph. 2) is 
very small. In the Hirundinidie the humerus does not exceed 
the cariw-metacarpus in length. The pollex is greatly reduced. 

0ompare<l with the Euryl«emidfe the wing, in the forms herein 
described, shows a more siiecialised condition in the greater devel- 
opment of the deltoid crest and ectepicondylar pi*ocess of the 
humerus ; and in the brotidening of the metacarpals I. <fe II. 

viii. The Pelvic Limb. 

When the skeletons of a sufficiently large number of genera 
and sf>eeies have been got together, it will pi*obably be found that 
the pelvic limb will reveal useful characteis for systematic pui- 
poses. With the limited material at my dis^iosal however, I can 
do no more than outline the geneiul characters of this portion of 
the skeleton. 

The femur, which is i^datively long and slender, appears to be 
pneumatic only in Tylas, Newtonia^ Eurycerosy Artamia, and 
Ariamus, The popliteal fossa is obsolete. The tibial condyle 
develops a more or less pnnninent spur laterad of the slight de- 
pression which marks the popliteal depiession in Neiotonia^ Virso- 
lanius^ and Paradissa, As a rule the tibial and fibular condyles 
are subequal, but in the Gymnorhinie and the Bicruridae the tibial 
condyle is markedly larger. 

The tibio* tarsus is long and slender, and slightly inflected at 
the tip; the intercondylar gorge is deep and wide; while the 
extensor groove immediately atove is traversed by a bony “ex- 
tensor bridge/' which is generally wide. Immediately above the 
bridge, on the fibular side of the shaft, isa more or less prominent 
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tubercle, while on the opposite side of the tibial shaft, and some 
considetuble distance alcove the entocondyle, is a similar condyle, 
generally much larger. These servo as points of attachment for 
the ligamentitm tranaversnm^ which keeps in place the tendon 
of the iihiaUs anticm. Tlie ento- and ectocnemial crests differ 
eonsidembly in their relative development. Thus in the Tyran- 
nidfP they are but feebly developed ; in the Pittidie the ento- 
cneinial is largo, the ectocnemial very small ; while in the 
Gymnorhinse, for example, both ai‘e very strongly developed. 
The size of these crests does not appear to vary in proportion as 
the wings are less used. But a more careful study of the habits 
of the difterent types which present these differences may show 
that they vary as the legs are used in perching — as in birds 
haunting thick undergrowth and flying but little — or walking. 

The tarso-nietjitjirsus is short in arlx)i*eal tyjHJS, such as the 
Tyrannid», long in those which spend their lives for the most 
pait on the ground, as in the PittideB and Gymnorhinae. In all, 
the outer border of the shaft is produced backwards into a bladder- 
like ridge ; and in some this is very marked, as in OymnorKina 
and Paradisea for instance. The hypotarsus is complex, and 
takes the form of a backward ly projecting spur pierced by several 
foramina. 

The trochleie ai'e, as it were, cut out of tlie flattened and 
expanded distal end of the shaft, so that all lie in the same plane. 
The ento- and mesotrochlea are subecjual in length, but the ecto- 
trochlea is slightly shorter, and genemlly also inucli smaller : pre- 
senting only a naiTOW rim for the articulation of the digit. 
Only the mesotrochlea indeed presents the tyj)ical grooved 
articular surface. 

The anterior face of the proximal end presents chai*acters which 
may prove of service. Thus in the Tymnnida*, for instance, this 
region is rounded on its outer border, and bears a tubei'cle for the 
insertion of the tibialis anticus ; while below the inner cotylus is 
a bony bridge — the ossified ligament which guides the tendoii of 
the extemo7' longm digitorum. In the Gymnorhinse this region 
of the shaft is deeply hollowed : the extensor bridge is ligamentous, 
and the shaft is perforated by two small foramina, one on either 
side of the median digit. The Pittidie appear to agree with the 
Tyrannidas in these pirticulai’s, which appear to obtain aho 
throughout the rest of the Families herein described. 

ix. Summary. 

I have ventured, on the evidence chiefly of osteological and 
myological characters, to associate many Families which have 
hitheito been separated, often widely. Furthermore I have en- 
deavoured, in the course of this summary, to show that the ranks 
of these Families must be enlarged to receive forms which tiU now 
have been regarded as having no affinities therewith. 

It will be remarked that I have included in this paper the 
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Families Phytotomidee, Pittidie, and Tyrannidae. This I have 
done because there seems good reascm to regard these three 
nearly related Families as close allies of the Diacromyodean 
Passeres. 

As Fiirbringer — improving on the earlier work of Huxley (3), 
Sclater (7), and Newton (8)— has already suggested, the Passeri- 
formes should, I think, be regarded as foi*ming four Suborders : — 

1 Eurylaemi. 

2 Oligomyodi. 

3 I'lucjheophones. 

4 DiacroinyodissOscines. 

With the Euryliemi must be included the Euryliemidae, 
Cotingidee, Pipridee, and Philepittidae : the whole forming one of 
four great branches of a common stem. The other three give 
rise, respectively, to the Tiucheophonie, the Tyrannine forms 
(including the Phytotomidie and Pittida?), and the Diacromyodean 
Passeies. 

The PhytotomidfiB, I would i*emark. are cei’biinly moi’e nearly 
related to the Tyninnidie tlian to the Pittidie ; and this fact is 
largely liorne out by the structure of the skull. 

Osteologically, the Oligomyodean and Diacromyodean subowlers 
have much in common. The skeletons of the Tyrannidie and of 
the Muscicapidie, for instance, present very close resemblances. 

The formation of the Huborders just referred to is based largely 
on myological characters, such as are afforded by the syrinx and 
the wing-muscles. All that concerns the former is so well known 
that it will not be necessary to repeat it here. As to the wing- 
muscles, however, a few woi’ds are net^cssaiy. 

In earlier jiapei’s (5) I have already shown that the deltoideus 
major (pirs longa and pars bretm) affords useful characters for 
systematic purix)ses ; and the condition of these muscles in the 
grou|)s now under discussion offers further confirmatory evidence. 
Thus, put briefly, in all save the Diaci'omyodean Passeres the 
{)iirs lyrevis fails to reach the ectepicondyloid process of the humerus. 
In the Euryhemid group it is very short, being confined to the 
upper end of the humerus ; and this is true also of the Pittidie 
in the Oligomyodean group ; but in the Tyrannidie this muscle 
extends more than halfway down the shaft. In this the Tyran- 
nida> agree with the Ti'acheophone Passeres, from which however 
they diflTer in the syringeal muscles, osteology, and pteiylosis. 
Nevertheless, the differences between the wing-muscles in the 
Tyrannid® and Pittidie are diflferences of degree and not of kind. 

Diacromyodean Passeres alone seem to have retained the dd- 
toldeua brevia in its entirety : but even here it shows, in some 
Families, a very marked tendency to decrease, while, in others, 
on the other himd, it is relatively of great size. In the Musci- 
capidsa and Hirundinidse it would seem to liave preserved its 
most primitive character. In the former, this muscle is very 
thick and fleshy throughout its whole length up to the point of 
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insertion, where it becomes suddenly tendinous. In the Hirun- 
dinidee it is also of great size, and joins the delt&ideus major 
longus to form a short, thick, fleshy column to be inserted into 
the ectepicondylar process. The d. m. longus is a relatively 
slender muscle in both these families ; and this is true also of 
the Gymnorhida? and Paradiseidae. 

The Families bix>ught together in this paper, are, it is con- 
tended, all more or less closely allied. And this relationship is 
nowhei'e more easily traced than in the skull. 

Throughout this series, the maxillo-palatine processes retain 
more primitive characters than in any of the remaining Diacro- 
myodean Passeres : an<l these would seem to have been derived fi*om 
the Pittidse and Tyraiinidfe. In the Tyrannine palate, as has 
already been remarked, the maxillo-palatines take the form of a 
pair of broad triangular plates ; the apex of the triangle tending 
to curve towards the base of the skull. 

The Diaci’omyodean types show an ever increasing tendency to 
transform this triangular plate into a long slender rod, curving 
towairls the base of the skull, and terminating in a more or less 
spatulate, and sometimes inflated free end. 

The Campophagidip and Muscncapidse well illustrate these 
phases, the more primiti\'e showing the triangular, the move 
specialised the rod-like form. Other Families herein described 
show further and more peculiar charitcters of the* palate which 
will be more particularly referred to in due course. 

Broadly speaking, the Families now undei* consideiation may be 
divided into two Groups — Flycatcheis and Shrikes. 

The Flycatchers (Muscicapida^ and Caimpophagida*) most nearly 
approacli the Tyrannine tvj)e ; and are therefore to be regarded 
as the more primitive. Herein the maxillo- palatines are more or 
less triangular, and there is an ossified septum luusi dividing the 
palatine foramen into right and left moieties. Commonly, the 
inferior border of this nawil septem is expanded to form a 
flange. 

T^e Hirundinidfle are generally regarded as ^'ery nearly allied 
to the Muscicapidae. That they are rek-ted to this Family is, 
I think, a fact ; but this alliance does not appear to be so 
close as is genemlly supposed. The Swallows indeed are a itw^e 
apart. 

In other words, the Swallows and Flycatchers are to be 
regarded as derivatives of the same generaliseti stock which have 
developed along independent, and more or less paiallel lines. 
In so far as the skull is concerned, the Swallows recall some of the, 
presumably, more primitive Tyrannidee. And this is especially 
the case with regard to the specialised condition of the maxillo- 
palatines and the relation of the palatines to the pnemaxilla: 
characters which appear to be, to some extent, adaptive, and 
correlated with the shortening of the beak and widening of the 
gape which apparently Womes necessary to ensure the successful 
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capttire of small prey when on the wing. In the matter of the 
deltoideus muscles the Swallows do not differ greatly from 
the Muscicapine forms, but in their pterylosis they differ from 
all otlier Pess^es, in that the pterym spi^udis is forked. This 
condition, however, may well have been derived from the breaking 
up of the lower segments of an elliptical tract enclosing a space, 
such as is seen in the Tyrannidie, or the Muscicapidie for 
example. 

We may pass now to what I have regarded as the Laniine 
forms. These seem to b(^divisible into two gi’oups including, 
among others, the following families of Dr. Sharpe's Hand -list: — 
Ijaniidse, Prionopidie, Art, amid®, Vangidie, and JSroeharidse. The 
I )icrurid«e must also be inelude<l here, for they show, on the one 
hand, affinities with the Malaconotida', and on the other with the 
Prionopidse. But many of these Families, as at present constituted, 
contain geiieni that (‘annot be allowed to remain there. While 
genera now included in other Families, outside this Group, will 
probably have to be transferred thereto. 

We shall probably be near the truth in regarding the Laniida?, 
Prionopidte, and Malaconotida* as representing so many branches 
of a common stem. Of this stem the Gymnorhine group must 
a])pa.rently be regarded as a sister bmnch, similarly splitting 
up into three branches — the Gymuorhime, Artamime, and 
Vaiigiime (if these* two can miUy be sepai’ated), the Vireolanida?, 
and probably the Paiudiseidaj. 

This Gymnorhine group may be distinguished by many 
charac’ters, the most striking of wdiich are aflbrdetl by the skull — 
the j)eculiai’ form of the palate, and the long postorbital processes 
already describe<l in the eai-lier jjages of this paper. 

From this Gymnoi'hino brjinch it is pn)bable the Pamdiseidai 
are derived. This latter Family, by the way, as it no>v sbiiids, 
contains many forms which must l>e plac*ed eisewdiere. The 
Bowel' Birds (Ptilonorhynchhlie), for example, do not seem to 
ix)ssefis any claim to be included here. 

The distinctness of the Gymnorhine gi*oup has Ijeen ignored by 
many later workei's, but there seems good reason to believe tliat 
W. K. Parker was justified in proposing therefore the term 
“ Austro-coiwes.” 

As touching the Vireoni<lse. Tliis Family is regarded appai'ently, 
by some as allied to the Sylviidse, by others to the Iiamidae. 
The latter view is ceitainly the more correct. But so far as my 
material goes, everything points to a near relationship to the 
Muscicapidee. Of the six genera, how^ever, usually included in 
this Family two at least must be removed ; for Cydorhia would 
seem to be very nearly allied to the Laniida*, while Vireolanius is 
almost certainly closely related to the Artamidw. This genus is 
probably an early ofishoot of the branch which eventually gave 
rise to the Artamida?, and may therefore either be included in 
this Family, or be allowed to rank as a separate Family ; better 
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still perhaps the Ax^tainidaB should be split up into two sub- 
families — Artaminee, V ireolaniinsB. 

I have been much puzzled as to the systematic position of the 
genus Sphecotheres, Generally regarded as one of the OrioUdae, it 
seems to me much more nearly allied to the OampophagidaB, and 
should indeed be included in this Family. The skull bears a 
general resemblance to that of CfraibcaluB. It is certainly not an 
Oriole ; at any rate if the skulls in the Museum Collection are 
rightly labelled, and there seems to be no reason to doubt this. 
The fact that Spfiscotheres has not dA^eloped the peculiar spiny 
inimp-feathers so characteristic of the Campophagidee may be 
urg^, by some, as an objection to the introduction of this genus 
to the Family Campophagidae. This, however, does not seem a 
very weighty objection, for the feathers in question vary in the 
degree of their spininess very considembly, in some genera it is 
liardly noticeable. 

The genus Tylas again — which includes five species — has 
puzzled me greatly. Included by Dr. Sharpe with the Pycno- 
notidae, it seems to me to belong rather to the Prionopidie, though 
in some respects it recalls the Mustdcapidie. It has certainly no 
affinities with the Pycnonotidse. 

The resemblances which the birds of the genus TyUis 
undoubtedly present, in many osteologic^il characters, to the 
Laniine group are significant ; and this because, curiously enough, 
they have been, and still are, i*egarded as ‘‘Babblers” (Pycno- 
notidae) wliich have, for purposes of mimicry, assumed the guise 
of Shrikes ! 

Briefly, the genus TyUift includes five spec^ies, all of which are 
j)eculiar to Madagascar. All bear a strong likeness one to the 
other ; and resemble scarcely less closely a member of the genus 
XeKwpirostris — X poJhni. This bird is considered by some to be 
a Shrike, while by othei's it is, and probably lightly, included 
among the Artamida*, or the closely allied V'angida* — the two 
Families must 1 think be united. There ai’e three species in the 
genus XenopiroHtris^ two of which are didl-coloured and bear no 
likeness to X. polUni, Thus all the five species of Tylm seem to 
have more or less completely assumed the livery of X. poUenu 
On the assumption that the genus Tylas belonged to the 
Pycnonotidae, this resemblance to an agressive Shrike was truly 
remarkable ; but the likeness loses little of its interest even now 
that it is shown that this genus really belongs to Prionopidie, a 
Family which must be included among the Shrikes. 

Finally, I propose to arrange the Diacromyodean Families 
herein described in four groups, as follow : — 

Huboixler Diacromyodi. 

Group I. Hirundima, 

Fam. 1. Hirundinidse. 
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Group II, Muacicapie, 

Fam. 1. Muscieapida^ 

„ 2. Oampophagiclfle. 

„ 3. Vireonidie (excluding Cychrhis 

and VireolanhtH), 

Group III. LaniL 


Farn. 1. LaiiiidaB. 

„ 2. Malaconotidap, 

„ 3. Prionopidie. 

4. Dicruridi^. 

„ 5. Cyclorhida*. 


Group IV. Gymnorhinen, 

Fam. 1. Gymnorliida. 
„ 2. Ai*tamidH\ 

„ 3. Vireolanidic. 

„ 4. ^itKjlmridpe. 
„ 5. Pai*adiseidae. 


Text-fig. 104. 



l*liylogcnctic tw indicating the probable relatioiiahips of the Pnsaeres Oligouii-odii 
and Piacromyodii. 
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X. Key. 

The following Key ” gives the cranial chaiacters of the 
Families dealt with in this paper. 

Suborder OLIGOM YODI. 

Maxillo-palatines triangular; vomer truncated; nasal septum partly ossified; 
post-orbital process reduced ; processus zygomaticus squamosi large ; quadrate 
with a lateral pillar for articulation of the ouadrato-jugal bar ; a sliallow 
temporal fossa extending as far back as the middle of the lambdoidal ridge. 

Tyrannida. 

Maxillo-palatines in the form of broad linguifonn plates sending up a slender spur 
into the lachry mo-nasal fossa : antt'rior palatal foramen nearly closed ; maxilla 
with tubercles along the tomium ; post-orbital process obsolete; processus 
zygomaticuH squamosi greatly developed; quadrate with a vertical, lateral pillar 
tor articulation of quadmto-jugal bar . Phytotomida. 

Maxillo-palatines in the form of laminate spurs; vomer large, and deeply cleft 
posteriorly ; post-orbital process small ; processus zygomaticus squamosi large ; 
nasal septum ossified: beak with a nasal hinge; temporal fossse separated by a 
nnalerately broad sagittal crest VUiida, 

Suborder DIACROMYODI. 

Group I. H IB UN DINES. 

Maxilla passing abruptly into the quadrato-jugal bar in the region of the 
antorbital plates, projwiting latemd of the bar in the form of a wide ledge. 
Maxillo-palatines slender rods with spatulate free ends underlying the 
vomer. Nasal fossa large, septum nasi wanting ; anterior palatine foramen 
of great size ; extenial ai)ertnre of ear large, oval, directed dow’iiwards and 
outwards. Post -orbital process feebly develop(‘d Htrimdinidcp. 

<Jroup 11. Muscicap.e. 

Maxillo-palatines produced into flattened bands. Post-orbital process feebly 
developed, low down, and separated by a notch from the processus 
zygomaticus squamosi which is feebly developed. Temporal fossa greatly 
reduced or wanting. 

а. Kasai septum ossified Mmcicapida* 

/3. Nasal septum wanting 

a\ Post-orbital process prominent; niuxillo-pnlatines 

wdth hastate free ends Campophapidee. 

Post-orbital pnxiess obsolete; maxillo-palatines 

with spatulate fm* ends r«i*aontd<e. 

Group ITI. Lanii. 

Maxillo-palatines in the form of short, more or less triangular spurs with a 
palatal vacuity. 

o. Post -orbital process feebly developed; processus 

zygomaticus squamosi large ; nasal septum strongly 
developed 

p. Post-orbital process well develo})ed ; processus zygo- 

matictts squamosi large; nasal septum imperfect; 
maxillo-palatines embracing facets on the vomer . . . 
y. Post-orbitel p'^ocess well developed ; processus zygo- 
matiens squamosi moderately hu^: nasal septum 
well developed ; maxillo-palatine processes embracing 

facets on the vomer 

Post-orbital process well developed ; processus zygo- 
maticus squamosi obsolete; nasal septum nearly 
fitting palatal vacuity 

б. Post-oi%ital process obsolete; processus zygomaticus 

squamosi lari^, conical; nasal septum feebly ossified ; 
palatal vacuity nearly Riled by septum nasi, and 
longitudinal osseous bar forming floor of vestibulum. 


Jjamidat, 

Malaconotida. 

Viemrida, 

Prionopida. 

Cjfelorhida, 
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Group IV. G»iroBBtKB8. 

Palatal vacuity BIIihI up by osalficatioo of floor of veetibulum and nasal septum ; 

maxillo-palatines short hastate spurs underlying vomer, 
a. Poat'Orbital process and processus zygomaticus 
squamosi well developed, the former low down and 
separated from zygomatic process by a deep notch ; 
mesiad of zygomatic process of squamosal is a long 
slender style; palatines with long spimms processes; 
nasal fossa partly closed by ossifleation; anterior 
narial ai>ertare reduced to a small oval . . . Ojjfmnorhida, 

j3. Post-orbital process large ; zygomatic process of 
squamosal small, or obsolete; the style mesiad 
thereof feebly developed; palatines with spinous 
processes, short or obsolete; nasal fossa partly 
closed ; narial aperture small, circular, lying in front 
of a larger oval vacuity Artamida. 

y. Post-orbital process obsolete; zygomatic process of 

squamosal feebly developed ; nasal fossa open . . Vireolanida, 
d. Post-orbital process large ; z^’gomatic process of squa- 
mosal small ; nasal fossti closed ; nanal aperture 
small, oval in shape; beak enonnously inflated; a 
wide foramen, veiitrad and distad of maxillo- 
palatine processes, leading into the air-chamber, 
which gives the intlated api>earance to the beak JSrocharida, 

Post-orbital ])roc<*sH obsolete; zygomatic process of 
squamosal well developed ; palatines with very short 
maxillo-palatal processes; nasal fossa small, but 
co-extensive with narial aperture; with an im])erfect 
nasal hinge Paradiseida. 
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April 23, 1907. 

Dr. J. Rose Bradford, F.R.S., Vice-President, 
in the Ohaii*. 

The Secretary submitted the following report on the additions 
that had been nmde to the Society’s Menagerie in March 1907 : — 
The registered additions to the Society’s Menagerie during 
the month of March were 107 in number. Of these 66 wei:e 
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acquired by presentation and 3 by purchase, 28 were received 
on deposit, 1 in exchange, and 9 were born in the Gardens. The 
total number of departures during the same period, by death and 
removals, was 163. 

Amongst the additions special attention may l)e directed to : — 
A pair of young Hippopotamuses {Hijypopotamm amphibitis) 
from German East Africa, purc*hased on March 2nd. ' 

An Eland {Taurotragus oryx), born in the Menagerie on 
March 1st. 

A 'BeLnktimnCoc\^a,too{Cah/ptorhp}ichu8bank8i) from New Soutli 
Wales, deposited on March 15th. 


Dr. A. Smith Woodward, F.E.S., F.Z.S., exhibited an antler of 
a Red Deer which had become malformed and enlarged by disease. 
The specimen was obtained by Mr. Thomas Sheppard from a 
prehistoric peat-deposit at Mablethorpe, Lincolnshire. 


Mr. R. I. Pocock exhibited, on behalf of the Secretary, a model 
of the African Elephant ‘‘Jumbo/’ formerly living in the Society’s 
Menagerie, made by the late Mr. William Prehn and presented to 
the Society by his widow. 


Mr. 0. J. With of Copenhagen communicated a paper entitle<l 
‘‘An Account of the South- American Cheliferirtcp in the Collections 
of the Biitish and Copenhagen Museums.” 

This paper will be published entire in the ‘ Tmnsactions.’ 


The following papers were read : — 


1. The Ears as a Kaee-(lmracter in the African Elephant. 
By R. Lydekkek. 

[Received April 6, 1907. J 
(Text-figures 1 05- 121.) 

That an animal with the immense geographiwil range of the 
African Elephant — a mnge extending from Nubia and Abyssinia 
in the north to the Cape of Good Hope in the south, and from 
the east to the west coast axjross the heart of the continent — 
should exhibit local differences is a practical certainty, even though 
it be admitted that the animal is natumlly a wanderer. Sucli 
wanderings must, however, of necessity be limited in degree, and 
are not of the “ Cape to Cairo ” character which would be essen- 
tial to cause uniformity in physical characteristics among all the 
local forms of the species. The existence of local variation in 
the species has, indeed, been well known for many years alike to 
sportsmen, naturalists, and ivory-dealers ; and in 1890 Dr. Paul 
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Matschie* propo«6<i xiamc^ for four of these locul 

iixoes. 

In the discrimination of tliese races Dr. Matschie relied chiefly 
upon the characters afforded by the ears, supplemented by others 
derived from the skull ; and it is quite obvious that in the case of 
an animal of the statu iv of JCkphas africmxm some such limitation, 
of the bases of comparison is a practical necessity, seeing that 
entire mounted s|>e<'iinenH are few and far* l^etween in our 
museums, while even mounte<l heads are comptii’atively uncommon. 
TJnfoi*tunately no figures of either the ears or the skulls have 
lieen published, so that it is in some instances a matter of con- 
siderable difliculty to satisfactorily identify Dr. Matschie*s local 
races. 

Under these circumstances, J have thought it advisable to make 
fin attempt at putting mattei-s on a more sjitisfactory footing by 
compiring the <mrs of such examples of the African Elephant as 
an> available, either in the form of ac^tual specimens or in the 
shape of photographs, ami to figure some of the more striking 
types. 1 liave tak**n the ear as the sttindard of comparison pri- 
maidly for the reason that it was spcMiially selected by Dr. Matstbie ; 
and, secjondly, l^eciuise, with the exception of the tusks, it is the 
one external ]K)rtion of the animal which s<'ems best 8uite<l for 
this purpose, and is likewise one of which examples ai*e not un- 
fre(|uently brought home by spoHsmen. 

The distinctive features affimled by the ear are exemplified not 
only by variation in the matter of contour, but likewise by dif- 
ftuences in relative (and also in absolute) size. Why such 
ditlerences should exist (or why, for that matter, the ear of the 
Africuin Elephant should in all cases be so much larger than that 
of its Asiatic cousin) it is hanl indeed to divine; but that they do 
exist, and in a very marked degi*€*e, will be apparent from the figures 
ill this paper, all but one of which are reproduced from photographs. 
Then comes the question whether they are locally constant. To this 
<[uestion J cannot give an absolutely decisive answer. The sfieci- 
niens which I have had the op|^K)rtunity of comparing agi*ee, 
liowever, respectively with Dr. Matstdiie’s descriptions of the 
typical examples fiom the same localities ; while the numerous 
examples of the Sudan or Abyssinian Elephant which have come 
under my notiije, and likewise several of the Cape Elephants, all 
conform in the matter of the size ami shape of their ears to 
their respective l<x*al types. So far, therefore, as the available 
evidence) goes, the various local repi’esentatives of the African 
Elephant do seem to be fairly constant in this particular; so that 
the of pixiving the opposite of this rests, I venture to think, 
with those who may take exception to the views here advanced. 

In the matter of the i^elative size of the ear, it is important to 

* Hitz.*Ber. Qen. Natuffor. Berlin, 1000, pp. lBO-100 ; a sammary of the ett^al 
charaotora of tkeae raeea la given by the Hon. Walter Kotbsohild in an appendix 
to Mf^or PowelbCotton’a * A Splitting Trip through Abysainia/ London (wwland 
Ward, Ltd.) 1002. 
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notice that this appears to be subject to a ceiinin amount of 
variation according to age ; the proportionate size (as I infer from 
the specimen now in the Society's Menagerie) being gi*eater in 
young animals than in those of riper age. It is thus evident that 
for the purpose of defining local phases of the species, comjiarisou 
should be restricted, so far as the inattei* of size is concerned, to 
subadult or adult animals. 

The following are the actual specimens that have come under 
my notice: — 1st, the young Abyssinian Elepliant now living 
in the Society's Menagerie; 2ud, a mounted head from the 
Lake Kudolf district, in the British Museum ; 3rd, att eritiro 
mounted specimen from Fort Manning, N.E. Rhodesia (South 
Nyasaland), in the British Museum ; 4th and fith, two mounted 
heads in the Imperial Institute, one from Mashonaland, and the 
other reported to l>e from Swaziland ; fith, the right eai* of an 
Elephant shot in Congo Territory by Major Powell Cotton, which 
forms the fans et origo of the present communicjition. Mr. F. C. 
Selous has lent me the ears of an Elephant shot by himself in 
Mashonahind, one of which is now exhihitwl ; ancl I am also 
emiblod to show, through th(» courtesy of the owner, the right 
ear of a huge Elephant killed by Mr. A. Haig on the Blue Nile, 
and the he>id of a male Somali Elef»hant Iwlonging to S.A.ll. 
le Due d'Orleans. The head of an East African Eh'phant with 
very long tusks in Mr. Rothschilds museum at Tiing <*ame under 
my notice aftei* the pajiei’ was i*ead. 

Of all these specimens, except the lirst and last, photographs 
are herewith exhi})ited, and I may takt‘ this opportunity of 
thanking the J)ii*ector of the Imperial Institute for peiiuission 
to photogmph the two hetids under his cJairge. 

In addition to the alK)vo, I have Iw^en provided with the follow- 
ing photographs: — 1st, a South Somali Elej)hant in the act of 
charging, photographed by Mr. R. McD. Hawker ; 2nd, “ Juinlw) " 
and the Queen s Elephant,” laith formerly living in the 
Society's Menagerie; 3rd, an Elephant from the Aherdare Moun- 
tains, in the private museum of Mr. C. V. A. Peel at Oxford ; 
4th, the photoglyph of the head of an Elephant from the Oalla 
Country, belonging to Sir E. G. Loder; 5th, the heail of an 
Elephant shot by the Duke of Westminster in North-west 
Rhodesia, now mounted at Eaton Hall ; (ith, the head of an 
Elephant shot by H.R.H. the late Duke of Saxe-(>>burg-Gotha in 
Cape Colony, now at White Lodge, Richmond ; 7th, the liead of 
a female South Africjan Elephant in the Museum at Cape Town ; 
8th, the head of a female of the same race in the Museum at 
Saffron Walden ; 9th, two Elephants from the Addo Bush, near 
Grahamstown. For No. 3 I am indebted to Mr. Peel, for No. 4 
to the Duke of Westminster, for No. 5 to Rowland Waa*d Ltd., 
for No. 6 to the Director of the South African Museum, for No. 7 to 
the Curator of the Saffron Walden Museum, and for No. 8 to the 
Director of the Grahamstown Museum ; and to all these donors 
my best thanks are duo. 
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After reading the paper, I received from Mr, Fi-ederick Gillett 
the photogmph of an Elephant ahot by himself in the Arusa Galla 
Countiy (Lang. 41® E., Lat. 7® 30' N.). 

Before going farther, it may be well to mention that some 
additional difficulty has been introduced into the work of com- 
parison, owing to the ears of some of the specimena l)eing in the 
“ cocjked ” and others in the recumbent position, and likewise 
4>wing to ceiiiain differences in the orientation of the photographs. 
To these difficulties, which I have endeavoured so far as possible 
to discount, must l>e added any that may l)e ilue to vagaries on the 
jmrt of the taxidermists who hav^e set up the various specimens. 


Text-fig, 105, 



Head of tl»« Addo Bush, or Kast Cilpe Elephant {Klephan afriranM 
from an adult male specimen in the Hrahamatown’Muaeum. 


With these preliminary i*emark,s, attention may be directed to 
I )r. Matsehie's description of the ears and other external chaiiicters 
of his four races. A f r-ee translation of the original jumper enables 
these to l)e given as follows, viz. : — 

1. In the Southern race {Elephas africm>U8 capemis) the eiu's 
are enomous, somewhat square in shape, with roundmi cornel's, 
and a email, distinct, sharply jwinted angular lappet in front. The 
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forehead falls away towards the temples, so as to appear highly 
arched. 

II. Tlie Western i*ace (A\ africanna cyclotia\ typically from 
Bouth OameruiLS, also has the ears very large, but of quite different 
shape, the contour being oval, and the lappet in the form of a 
half-ellipse. The skin has a. mosiiic-like appearance, and its 
colour is a paler gi ey than in the tliird nice. 

III. In the Sudan racv {t], africanna oxyotia) the eai*s are 
considerably smaller and semicircular in sha])e, with the front 
lapi)et very shaqily pointed and angulai*. 

IV. The East African i*ace (K. africanna kunchenhanerl), 
typiciilly from (lernian East Africa, has still smaller eaiv, which 
are triangidar in shaj)e, with the front lappet angulated and 
pointed. 

In addition to these, a dwarf race of Elephant from the Congo 
{E, africanna whudi may not have exceeded 7 feet in 

height, Inis been named by Prof. T. Noiick * ; while the Albei*t 
Nyanza Elejdiant has been sejmrated by myself t as a distinct 
race, iimler the name of K, africanna alhertcuaia^ cha.i*acteiise<l by 
certain peculiarities in the form of the skull, whi(;h is unusually 
short and bimd. 

Dr. Matschie, it should be added, was of o[)iuion that the 
Congo ami the Angola Elephant might also he racially distinct, 
while two or three othei* races might 1x5 represen te<l in othei* pai*ts 
of Africa,. 

Here a wwd of <‘xplanation may^ be given with reganl to the 
element indicated by the word ‘‘lappet^’ in tlu» foregoing detini- 
tion of Dr. Matschie’s i-aces. This, 1 take it, I'efers to the 
jiiitero-internal angle of the ejir, which forms a more or less dis- 
tinct lobe, and, as in text-fig. Ibfi, may Ikj inflected. 

As Ih*. Matschie commenced with the South African Elephant, 
the same coui’se may be followed on the pi'esent occasion. Here, 
howevei*, a difliculty at once pre^sents itself, for there appear to 
be two ilistinct southern forms of thesjxHu'es, one from the eastern 
and the other from the western side of Cape Colony. It wtvs to 
the Kastem form, as represented by an Elephant from the Upptn* 
Oiunge River district, tbit Cuvier gave the name of Khphaa 
capenaia\ and since si>ecimens from the same district afforded 
Dr. Matschie the materials for his definition of tlie race describe I 
under that name, we must apparently Jiccept this determination 
of the race, which may, however, really be iiisepimble from 
Blumenbach's africanna iypiem, i)a8ed on teeth from a lociility 
unknown. 

A male Elephant from the preseiwes in the Addo Hush near 
Poit Elizabeth, mounted in the Grahamstowm Museum, of which 
the right side of the head is shown in text-fig, 105, agrees in the 
squared form of the ear exactly with Di\ Matschie’s definition of 

* Zortl. Anz. Leipzig, voL xxijc. 1900, pp. 031-686. 
t ‘ The Field,’ vol. <f\ ii. 1906, p. 1089. 
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E* afrioanm capemm^ and nmy accordingly l)e refen-ed to that 
r»u*e. The inner front edge of the lappet is turned in towards 
the neck. The high arcliiug of the profile of the f(»iehead 
referred to by Dr. Matschie is strongly pronounced in tlie i)hotO“ 
graph, as it is in the pliotograph of a second and younger specimen 
in the (jiuhamstown Museum, wdiich agrees pn^cisely intlie ft>rni 
of the eai's with the first exainple. 1 may a»dd that the Director 
of the (Inihamstowui Museum, to whom I am indebted for these 
photographs, luis V)eeu long convinced of the nu‘ial distinctness 
of the Addo Hush Elephant, and has given me the following 
ad<litioiial jwrticulars of thesudmal. The ears, compared to those 
of the next mce, are small, and the fore-legs pro]Kntionately low ; 
while the voiitnd line of tlie ImmIv is almost horizontal. More 
impoitant is the presence of a «lense cmt of hair on many iwnts of 
the Ixaly ; tliis being very noticeable in the specimen of wliicli tlie 
skeleton is now mounted in the Oxford Museum. 


Tcxt-‘ig. lOfi. 



of Fc*nmlp W<’«t Cnixi Klephant ( Eteuhan ftfiuetmm to.\'otis), tVoui u .s})eciiiieit 
in the Sontli Afrunn Muwnm, Cujietown. 


If we call tlie pre<'eding form the Addo Bush, or Eiist Ca|ie 
Elephant, the race tt> which attention is now <lirectetl may be 
termed the West (Jape Elephant. Tiiat it is peifectly distinct 
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hx>in E. afrkmivs caj^mis is, I think, mtaiii, the ears being 
i*elatively larger, and not having the slightest tendency to a squared 
form. Tliis is well exemplified by tlie photogiaph of the head of 
an entire female speeiinen in the South African Museum at Cape- 
town (text-fig. 106), wdiich may be tiiken as the type of this race. 
The ears are very long, somewhat in the form of a half-oval or 
perhaps of half a pear, with the lappet moderately large, not 
markedly pointed, but strongly inflected towards the ne(*k. Appa- 
I'ently the ears do not (|uite meet, when in repose, in the middle 
line of the neck, and they are much larger in projK>rtion to their 
width than in the Addo Bush Elephant, in which, as already 
mentioned, they approach a squai*e. 8o far as I can learn, the 
skin is not haiiy. 

Text -fig. 107. 



Head of Male West Cape Elephaut {KlejfhuH afrieanm from a specimen »bot 

by H.B.H. the late Duke of Saxe-Cobur^.Ootha in South Africa, and now at 
White Lodge, Kichmond. 

Unfoi’tunately, 1 liave not the dimensions of the t^-rs of either 
tlic Cape Town or the Crahamstown specimen. Livingstone in 
his ‘ Missionary Travels has, however, recortled that in a female 
elephant standing 8 feet 8 inches in height, the ears measured 
4 feet 5 inches in veidiical depth by 4 feet in horizontal diameter. 


* Small edition, page 870. 
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While indicating the large size of the ears characteristic of South 
African Elephants generally, these dimensions are suggestive of 
the Addo Bush type. 

Reverting to text-fig. 106, it may be noticed that the arching 
of the forehead is less marked than in the Addo Bush Elephant. 
Nearly similar features are displayed in the photograph of the 
head of an immature Bouth African Elepliant in the Museum at 
Safiron Walden, Essex, which was acquired somewhere about the 
year 1850, but the ears, in corr’elation with its immaturity, are 
relatively larger. The front view of the head of a male elephant 
shot during (1 believe) the sixties by H.R.H. the late Duke of 
Saxe-Ooburg-Gotha in Bouth Africa (text-fig. 107) seems un- 
doubtedly to belong to the present type, the ear's being of the 
s^rnio large semielliptieal form, and not rising, when cocked, above 
the line of the middle of the head. 


Text-fig. 108. 



Head of Male MaHhoiialaiid Elephant {JStepka^ afHcamts aeionsi) in the 
Imperial lustitate. 


Assuming that 1 am justified in separating the West Gape 
Elej^ant, which survives only in a few protected localities^ such 
as Mossel Bay, from £. afriomim mpemis as typified by the Addo 
Bush Elephant, the former will require a new name (unless 
indeed it be E, e^Heanus t^oua). I accordingly suggest the 
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name A’, africanm toxotis, taking the specimen shown in text- 
fig. 1 06 as the type. 

I now pas.s to tlie head of a male Elephant in the Imperial 
Institute, shot by Mr. James Sligo Jameson. This Elephant (text- 
fig. 108), as I learn from a footnote on page 433 of Mr. Selous’ 

* A Hunter’s Wanderings in South Afrim,’ was shot by Mr. Jame- 
son in Matabililand (Soutli Rhodesia). 


Text-fig. 109. 



iiight Eai* of Male MaNbonahiad Klepbaiit {Khphmtt africanm seJonsi)^ 
from a Hi)ecitiien belonging to Mr. Selous. 


Mr. Selous hits kindly lent me the right etiv of another Elephant 
(text-fig, 109) shot in Mashonaland (Rhodesia), which apparently 
belonged to the same race its Mr. Jameson’s Elephant. This ear 
has now a verticjal diameter of 4 feet 8 inches, but when fresh it 
is stated to have measured 5 feet 6 inches. None of the oppm* 
margin is now reflected, but in life about fom* inches appears to 
have been turned back, os in E, a, knochenfmueri. The height of 
the elephant to which it belonged was about 10 feet. The ear is 
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much less elliptioiil tlmn in E, a. tooaoiia^ and approaches more to 
that of the undermentioned E, a. c}fchtis, but agrees witli the 
former in that the lappet underhangs pjirt of the lower jaw and 
chin. 

1 think I am justifie<l in regiu-ding the Mtislmrudand Elephant 
as u distinct mce, for wliich the name E, afr^mns 8 filo 94 si would 
be appropriate; the specimen in the lni}>erial Institute being 
regarded as the type. 

This race will be chanicterised by the eais being of considerable 
size, with tin? margin rounde^b and the inferior lapi)et large, 
].K)inted, and extending inwards to some extent beneath the lower 
jaw and throat, I u tl\is i*espect they are unlike those of other 
East African Elej>hants, Perhaps it may not be impertinent to 
suggest to the inithorities of the Inj})erial Institute that this 
interesting sp^Kumen rerjuires can^ful repfdring at the hands of a 
skille<l bixhlermist. 

Text-%. 110. 



Head of Male Elepbaut fmitl Hwazilaud, in the Iinperial Institute. 


A second head in the Imperial Institute (text-fig. 110) is statetl 
to have been obtained from Swaziland. The ears are iib bad 
condition^ and I am unable to come to certain eoncluaion as 
to the race represented, by this sjiecimen, which appears, however, 
to approxima^B to the Mashonaland type. 
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The next Hpeciiuen for considemtion is the ear of the Oongo 
Elephant killed by Major Powell-Cotton (text«fig. Ill), The whole 
contour is I'egularly I’oimded, and the transverse dian)6ter rela- 
tively large. That this type is quite difterent from the ear of 
E. afticamm toxoiis^ as typified by the sj)ecimen represented in 
text-fig. 106, is peifectly evident. Exclusive of the lappet, this 
ear might well be described as oval ; the lappet itself being broad, 
blunt, anti short. It thus accords in geneml character with the 


Text -fig, in. 



liight Kar of the Ooago Elephant {JSleph^tg nfrican'M ?), from a male 

hilled by M^or Powell-Cotton. 


E . afrkanm cycloiis oi J)r. Matschie, from the South Cameruns; 
but in tlie absence of a figui'e of the type of the latter it is 
mqx)Bsible to say how close the resemblance really is. Under 
these circumstances, all that am be done is to refer Major Cotton's 
sj)e<!;imen provisionally to tbe Cameruns race, with the suggestion 
that if it prove distinct it should be named after the gallant 
explorer. 

The Congo Elephant, it may be addefl, differs from both the 
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Houthmi races in the large size of its tusks, which are, however, 
frequently of a somewhat slender type. 

Attention may now l>e directed t<J seveial photogiaphs (text-figs. 
1 1 2-1 1 6)of Elephant-heads from various pai-ts of tlie eastern side of 
Africa north of the Orange River, the ears of all of which are 
chai-acterised by the tendency to the assumption of a more or less 
distinctly triangular form and by the jx>inted exti*einity of the 
lappet, which is not inftectetl, and stands out quite distinct fwmi 
the side of the head. Dr. Matschie's E, a. knochevhaneri and 
A. rt. o.ei/otw lK)th pertain to this gmip ; but whereas 1 have no 
difficulty in identifying the latter type, it is less easy to de<*i4ie 
whether any one of my sjH»cimeiis should be identifieii with the* 
former, which is typicjilly from Oerman East Africa. 


Text-fig. 112. 



of a Male Klepliaiit from North-west IthiHlcHia, in the pot'sessioa of the 
Duke of Went minuter. 


1 take first tlie head in the possession of the Duke of West- 
minster (text-fig. 112), which I am told was killed by his Gi^tce 
in North-western Bhodesia, In this spedinen the ears are of 
meiliom size, rising, when cocked, slightly above the vertex of 
the head, with the superior boi’der nearly straight for some 
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(lintance, ainl tho margin then foi-rniiig a I’egular curve till the 
width liegins to narrow, when it run« obliquely to the extremity 
of the nmnll lappet which forms a symmetricjil triangle. Although 
I have but little doubt that this specimen represents a distinct, race, 
1 do not intend to propose a name, on mjcouiit of its not W‘ing in 
a well-known collection. 

1 now come to the male Elephant from Fort Manning, i^.E, 
llhodesia (Nyastdand), mounted in the British Museum (Natuml 
History), of which the riglit side of the head is sliown in text-hg. 
113. The mast striking features of the ear in this specimen am its 
i*elatively small size and distinctly triangular shaj)e; the upper 
bordm*, which rises cousidembly above the vertex of tin* skull 
and is reflected posteiiorly to a <lepth of several inches, being 

Text-fig 113. 



Head of Male Eleyliaut from Fort Maaniiiir, ]N.E. KlMKlcsift {Klephan ufricttnns 
hmchet^aueri ?), from the eiitiro «peeimeri in the llritiHli Mwweutu. 


strongly arched and teiininating in a marked angle which forms 
the outeimost point of the ear, while the lower and inner borders 
foim nearly straight lines meeting in the angular n\yex of the 
]apj)et. 1-lie small relative size of the ear is indicate<l by the fact 
that wherea.s the height of the specimen is 1 1 feet 4 inches, the 
vertical diameter of the ear (inclusive of the reflection) is 4 feet 
2^ inches and the tiansverae diameter 3 feet 5 inches; the dimen- 
sions of the ear thus being considembly inferior to those in the 
(Jiipe Elephant of 8 feet 8 inches in height reconled by Living- 
stone, In addition to its small and triangular ears, the North- 
east Khodesian Elephant is also characterised by its relatively 
small hea<l and tusks. Although the dimensions and a figui^ of 
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the ears of E. afrkanm knocJmihaueri are not available, the 
Ehodesiau animal clefirly comes very close to that race (of which 
the type specimen came from German East Africji), and is accord- 
ingly, at any rate for the present, considered to be inseparable 
therefrom. 

Text- fig. 114. 



ileuil of Male Klepliant fixmi the Abeidarc Mountains, British East Africa {Elephan 
<(fficaHU8 peeH\ from a complete specimen in the collection of Mr. C. V. A. 
Peel at Oxford. 

Next on the list comes an Elephant in the private collection 
of Mr. 0, V. A. Peel, 12 Woodstock Road, Oxford, shot in the 
Aberdai'e Mountains, British East Africa, which are situated 
immediately east of the Victoria Nyanza, at no great di.stance 
from Mount Kenya.. The ears of this specimen (text-fig. 114), 
which are mounted ** cocked,” are remarkable for theii* length 
and narrowness and somewhat pyriform shape; the veitical 
diameter being 4 feet 3^ inches and tiie transverse 2 feet 5 inches. 
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The upper l)or(lei* is strongly allied, with the curvature continue 
along the outer margin, where there is no angulation, for a 
eonaiderable distance, after which the ear rapidly nawows to the 
extremity of the long and pointed lappet. The tusks are large 
and of a relatively slender type. If J am inght in identifying 
the North-east Rhodesia ii Elephant with K, a. kmchenhamriy 
it seems perfectly evident that Mr. Peel's animal must represent 
another nice, which is equally distinct from the more northern 
E , «. oxyotia. 

Text fig. 115. 



Head of Mnl<* troin tlu* laikr ItudoU' District {hltvphaH ufn<nitHs 

oavendlshi), shot by Mr. H, H. H. Ciivciidish, and now m the Hriti«<irMoseum 
(Natural History)- 

Since the above was wn*itten Mr. Rothschild Las sent me a 
phot()gra})h of the Elephant’s iiead from South-etist Afric 4 i in 
Lis museum, to which reference is made on page 2Hi2. It appears 
in all respects similar to the hejid of Mr. Peel’s s}>ecimen, and 
may l>e referrt>d to the same im*e, of which the long slender 
tusks foriyi a. feature. For tliis race I propose the name A’, afri- 
cfinua peeli^ making Mr. Rothschild’s specimen a “ co-type.” 
in tFrom the comparative neaniess of the Lake Rudolf district to 
the Aberdare Mountains, it might be reasonable to suppose tliat the 
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same type of Elephant would be found in both areas. The head 
of an elephant from the former district, shot by Mr. H. S. H. 
Cavendish and now in the British Museum (text>hg. 1 15), appears, 
however, to be distinct from Mr. Peers specimen, though the ears 
are of the same general type in the two. Owing to the different 
angles at which the photographs liave been taken, it is diffcult to 
determine whether or no the ears *of the present specimen rise so 
high above the vertex as in Mr. Peel’s elephant. Th^ are, 
however, relatively broader (vertical diameter 2 feet 10 inches, 
transverse diameter 2 feet 1 1 inches), and show a decided, although 
not sharp, external angle, while the lappet is shorter and sharper. 
They are considerably reflected at the sides, but scarcely at all at 
the top. 1 think I may venture to make this specimen the type 
of a i*ace, with the designation Ekphm africcmua cavendishL It 
will be distinguished from E. a. kmohenjMueri (as represented by 
the British Museum specimen) by the larger and less distinctly 
triangular ear, of which the upper border is more regularly 
convex, the outer angle less defined, and the lappet longer and 
narrower. 

To E. a, eavendishi may be assigned the head of a bull Elephant 
shot in the Oalla Country, on the south-west lx)rder of Somali- 
land, in the museum of Sir E. (1. Loder, to whom I am indebted 
for the photograph of it. The Galla Country is no great distance 
from Lake Rudolf, and Sir E. G. Loder’s specimen is so like 
the one given by Mr. Cavendish to the British Museum that 
the photograph of the hirmer might almost be mistaken for thvt 
of the latter. I think Mr. Gillett’s elephant also belongs to tliis 
mce. 

Here I may refer to a very interesting phot<7graph of a male 
South Somali Elephant t»xken in the act of charging, with its ears 
cockcjd, by Mr. B. McD. Hawker in 1906, and presented by him 
to the British Museum. The small scale of the photograph does 
not admit of any <lefinite sbitement with legard to this elephant, 
which seems to have propoitionately smaller ears than the fore- 
going specimens. 

Next on the list of races name<l on the evidence of the contour 
of the ear comes the Sudaii, or Abyssinian Elephant {Ehphm 
africmms oxyotis) of Dr. Matschie, typically frt>m the Up{)er 
Atbam Valley, of which numemus examples have l)een recorded. 
Dr. Matschie describes the ears as semiciicular, with a very long 
and sharp lappet. A very long and narrow triangle, of wluch 
the upper side is convex, terminating inferiorly in a long, sharp, 
forwardly-dii^cted lappet, with the upper border reflected forwards 
and the two ears overlapping in the middle line when in repose, 
seems a l)etter definition. It must, however, be admitted that 
precise definition of the eiir-chanicters of the various . races is 
almost an impossibility, and that reference to figures or specimens 
is essential. With regard to the value to be attached to ‘the 
forward bending of the upper rim of the I am uncertain. In 
many mounted specimens this rim is l>ackward]y refiexed ; but 
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whether this is coiTect, or whether the condition alters according 
as to whether the ears aw) in i-epose or iiocked, 1 am unable to 
state. 

Text-fig. 110. 



Head of the “ Queen's Elephant,’* uii iuiniaturo Male Sudan Elephant 
(Elephas africanus oxyotUi), formerly owneil by the Society. 


I take as a typic^al example of this mce the head of the well- 
known “ Queen^s Elephant ” formerly in tin) Society’s collection 
(text-fig. 110). This animal came from Abyssinia, A second 
example of the same race is the young Abyssinian Elephant now 
living in the menagerie in the Regent’s Park, whose ears aocoi’d 
very closely in shape with those in tlie photograph of the Queen’s 
Elephant.” 

1?he largest eai‘s I have seen are those of an Elephant killed 
by Mr. A. Haig on the Blue Nile, one of which is shown 'in 
text-fig. 117. This specimen, as mounted (possibly with some 
stretching), has a maximum vertical diameW of no less tliau 
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6 feet 5| inches, and a transverse diameter of 4 feet 1 1 inches. 
The height of the animal to which it belonged is estimated by the 
owner (from the circumference of the fore- foot) to have been over 
13 feet. Mr. Haig also possesses the ears of another Elephant 
from the same district, which are rather smaller. As mounted, 
neither of these ears shows any fold at the top ; although, as 
already mentioned, in the “Queen^s Elephant,*^ as well as in 

Text-fig. 117. 



Kight Kar of a Male Sudan Klepliant {KUphan (^rieanm oxyotU)^ from the 
Blue Nile, in the pot^aeaaion of Mr. A. Haig. 

the young Abyssinian EleplUint now living in the Society’s 
Gardens, there is a small forward fold. The enormous length 
of the ears of this I’ace is indicated in the photograph of a herd 
at the Gisa Zoological Gardens sent me by Captain S. S. Flower, 
where this feature is well displayed in one full-grown animal. 
Despite the gigantic stature attained by E. a* oocyoUs^ the tusks 
Proc. Zool. Soc.— 1907, No. XXVII. 27 
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in thiH i*ace Heem to be small and sharply curved ; those of 
Mr. Haig's larger specimen weighing less than 60 ll)s, each. 

While the Elephant of the Blue Nile appears inseparable 
from the Abyssinian form, i. e. A. a, oxyotin^ I am informed by 
Mr. Haig that the Elephants of the Wliite Nile are quite 
distinct, having relatively small ears. 


Te^t-fig. 118, 



Hight Ear of tho North 8omii1i Elephant {Wephas africanm orleansi)^ from the 
type specimen in the collection of 8.A.R. le Due d’Ork'ans. 

Whether the White Nile Elephant is or is not identical with 
the one inhabiting Somaliland, I am unable to my) but the 
head from the latter district belonging to the Due d’Orlcans 
(c/. text-fig. 118) clearly indicates a race markedly <listinct. This 
race, which I propose to ctill E, africanihs orleami (with the 
type specimen in the collection of the Due d'Orleans at Wood 
Norton), is characterised by the very small size of the ears, which 
do nofc reach within a considerable distance of the lower jaw and 
throat, and are proportionately not much larger than those of 
E, a» knocherihamri, although of quite different sluipe. In the 
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specimen figured, which indicates a small, althoiigh apparently 
adult elephant, the maadmum vertical diameter of the ear is only 
2 feet 11 inches, and the transverse diameter 2 feet. The ears, 
which (as mounte<l) show no folding, are remarkable for the 
circumstance that their upper margin is almost continuous with 
that of the head itself ; the distinct notch occurring at the junction 
of the ear with the head in all other Elephants that 1 have seen, 
being a bsent. The upper margin of the ear forms a nearly straight 
line inclining upwards to the outer upper angle ; from the latter 
point the outer margin runs nearly vertically downwards for a 
considerable distance, and is then continued for a much longer 
distance in a downward and inward direction to teiminate in 
the point of the inferior lappet. The lappet itself is small, tri- 
angular, sliarpty pointed interiorly, and separated by a wide notch 
fiom tlie side of the lower jaw and throat. It seems, indeed, to 
form a semi-distinct appendage of the ear, and is thus quite 
unlike the corresponding element in any other head that has 
come under my notice. The distinctness of the North Somali 
Elepiiant, as it should be called, is thus pei'fectly apparent. 

The next race for (*nnsideration is the one from the French 
Sudan, typified by “ Jumbo,” the Society's well-known Afiican 
Elephant, “ Jumbo,” together with Sahib,” who died last year 
after a sojourn of about thirty years at Pai'is, was brought to 
France from some pait of the French Budan probably to the 
southward of Lake Chad, and afterwards sold to our Society, At 
the time he left England for America he was believed to be about 
1 1 feet in height ; and both he and Sahib ” indicate an unusually 
large race of the species. As regards the charactei*8 of the ear, 
the West Sudan race appears to connect the East African races 
with E, a. cydotk. Compared with that of E, a, oxyotis (text- 
fig. 117) the ear of “Jumbo” (text-fig. 119) is relatively smaller, 
and has a strongly emarginate, in place of a nearly straight 
postero-inferior bolder. The emargination of this border causes 
the lappet to be much more distinct from the rest of the ear than 
is the case in E, a. oxyotis ; and if this semidistinct lappet were 
altogether removed, we should have an ear not very unlike that of 
E. a. cydotia, Jumbo’s ears, when in repose, nearly meet in the 
middle line of the back, and show no fiexure of the margin, 
whereas the upper border of those of E, a, oxyotis is bent over 
the front surface. A marked peculiarity in the case of “ Jumbo ” 
is the deep channel running upwards and backwards from the 
meatus. The subpyriform shape of the ear, with the above- 
mentioned groove, and the absence of any flexure of the margin, 
appear to be the most easily recognised features of the large West 
Budan race, which I propose td call E. a. rothaohUdiy taHng the 
statuette of “Jumbo” in the British Museum (Natural History) 
as the type. 

Thus ends this long review of the various forms of ear 
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presented by the Elephants that have come under my notice. 
Possibly it may be pronounced an unsatirfactory one ; and it is 
confessedly but a preliminary recognisance, written in the hope 
that it may lead tc) more definite results. Before such results can 
be attained it is of prime importance that the Biitish Museum 
should obtain mounted heads of a number of Elephants from 
diffei'ent parts of Africa ; and the assistance of sportsmen towards 
this object is earnestly invoked, as if the work is to be done at 
all, it is all important that it should not be delayed. I may also 
express the hope that Dr. Matschie will speedily see his way to 
publish photographs of the eai*s of the type specimens of the four 
races recognised by himself. 


Text-fig. 119. 



Head of Jumbo/’ the male Weat Hudaii Elephant formerly belongings to 
the Society. 


In regard to the dwarf Congo Elephant {Elephm afrioanus 
pmmlid) of Prof. Noack, this appears to be characterised, ac- 
cording to our present information, primarily by its small stature, 
which is estimated to be about 7 feet. There is, however, no 
definite information even on this point, as the living specimen, 
now in America, upon which the description was based is 
immature. According to a note kindly communicated to me by 
Dr. Chalmers Mitchell, this Elephant differs from the other races 
of the species by the unusual shortness of the “ finger ” on the 
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lower border of the lip of the tnixik and unusual lengtli of the 
upper ‘‘ finger,'^ It also appears to have a darker skin than in 
E. a, cydotu. (See %nfra, p, 447.) 

In conclusion, reference may be maile to my account in the 
‘ Field ' newspaper for 1906* of the skull of an Elephant killed 
by Mr. Stanley C. Tomkins at the south end of the All)ert N 3 ranza. 
Mr. Tomkins, who presented the skull to the Biitish Museum, 


Text-fig. 120. 



Front viow ot the Skull of the Sudan Elephant afrieanua ox^otie). 


also forwarded a photogiuph of the dead elephant as it lay on its 
side in scrub-jungle. Unfortunately the photograph does not 
show the complete contour of the ear; but the portion visible, 
although apparently of tlie triangular type, does not seem to 
agree with the ear of any of the specimens referred to above. 
According to information supplied by Mr. Tomkins, both the 
natives of the Albert Nyanza and sportsmen who have visited 


* Vol. evil. p. lose (1906). 
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the district, are convince<l of tlie distinctness and peculiarity of 
the raoe of Elephants inhabiting that portion of forest country 
lying to the south-west of the Albert Nyanm, in Congo tenitory. 
Compared with a skull of africmms oxyotis presented to the 
British Museum by the late Sir Hainuel Baker (text-fig. 120), the 
Albert Nyanza skull (text- fig. 121), while much inferior in total 
length, is considembly wider across the Ibrehead between the 
temporal fossa*. The forehead is also much fiatter, the pit 
between the sheaths for the tusks is shorter and shallower, and 
the sheaths themselves are shortei* ami less divergent. There are 
likewise marked difierenoes in the occipital and lateral aspects of 
the two skulls. 

Text-fig. 121. 



Front view of the Skull of the Albert. Nyanza Elephant {Elejfhas africantu 
aJherteiutig), 

The skull is further remarkable for the great relative stoutness of 
the zygomatic aich, which is absolutely thicker than in the larger 
figui'ed skull of a. oxyoii$, the large size of the infra-orbital 
foramen, and the great thickness of the terminal alveolar portion 
of the premaxilla*. 

On one side of the njiper jaw the two molans (penultimate and 
last) are preserved, the former having the normal eight plates. 
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Amrt from the fiict that all the other skulls of African 
Eie|mants (some old and some young) in the British Museum are 
of the same general type, such differences cannot be attributed 
eitdier to age or to individual variation. Indeed, if the Albert 
Kyanssa skull had been found in a fossil condition without the 
teeth, there would be little hesitation on the part of naturalists 
in regarding it as specifically distinct from the African Elephant. 

The Albert Nyaiiza. skull, it may be added, is quite different 
from that of the Khodesian Elephant referred to A. a knochen- 
hamri^ and apparently also differs as markedly from Dr. Matschie’s 
description of that of the type specimen of the latter. The ear, 
moreover, in Mr. Tomkins’s photogra-ph is certainly different from 
that of the Rhodesian Elephant in the British Museum. A 
small telephotograph of a.n elephant killed by Major Powell 
Ootton on the Semliki side of the All)ert Nyanza, recently pub- 
lished in the ‘ Illustrated London News,’ may belong to this race, 
and ap|)ears to have an altogether peculiar tyj)e of ear. Under 
these circumstances the name of Elephas africamia aihertensis^ 
which I suggested in the * Field ’ for the Albert Nyanza Elephant, 
may stand. 

The most noteworihy featui*e about the skull of a, olbertensiH 
is its striking resemblance in contour to that of E, plamfrmia 
of the Plioc?ene of the Hiwalik Hills of Noithern India, as will bo 
apparent by a comparison of the figure here given (text-fig. 121) 
with the one of the fossil skull represented in plates ix. and x. of 
Falconer and Cautley s ‘ Fauna Antiqua Hivalensis,’ E. pkmifrms 
is a member of the “ loxodont ” group, with a ridge-formula very 
similar to (although slightly higher than) that of E, africarmsy 
and one displaying primitive features in the development of suc- 
cessional premolai's. 

Although accepting the view of the African origin of the Pro- 
boscidea, I am of opinion (from the owurrence in those countries 
of the intermediate stegodont” group) that the evolution of the 
Mastodons into Elephants probably took place somewhere in 
South-eastern Asia ; and the similai ity presen te<l by the skull of 
A, africanm alhertensis to that of E, planifrom seems to suggest 
that the African Elephant may be the descendant of the fossil 
Indian sjwjcies. The many remarkable instances of affinity 
between tlie Plicx'ene mammals of India and the modern mammaU 
of Africa (among which the relationship of Cania eurvipalatua to 
Otocyon is one of the most noteworthy), indicate that there is no 
inherent improbability in such an ancestry for Ehphaa ajriecmmy 
of which, on this view, E, a. akmriemis is the most generalised 
i*epresentative. 

[Poatacript — A second Elephant’s head in Mr. Rothschild’s 
museum, from some part of l^st Africa, appears to indicate fin 
animal nearly allied to the one from SwazUai^ of which the head 
is represented in text fig. 110 (p. 389).] 
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2. The Duke of Bedford's Zoological Exploration in Eastern 
Asia. — IV. List of small Mammals from the Islands of 
Saghalien and Hokkaido. By Oldfield Thomas, F.R.S., 
F.Z.S. (With Appendix on the Cold-blooded Verte- 
brates, by G. A. BorLEXiiEH, F.ILS., F.Z.S.) 

[Received March 21, 1907.] 

Whatever may be the riches of the St. Petei^sburg Museum in 
collections from the far-eastern island of Saghalien, our own 
National Museum has hitherto jiossessed scarcely a single mammal 
from it, so that the results of a visit made to the island by 
Mr. M. P. Anderson during last summer, pi esented to the Museum 
by our President, are of the greatest value, and include examples 
of a considerable number of species and subspecies new to science. 

Mr. Anderson also fiaid a second visit to the island of Hokkaido 
(formerly known as Yesso), and added a numl)er of species to 
those he had previously obtained there, a list of wliich was given 
in my paper on his Japanese Mammals 

The result of the present impoi'tant collection is to show that 
the two islands are exceedingly clasely allied in their small 
mammal faunw. For nearly all the same species are representeil in 
both, although in the case of the Sdnrus^ Micromys specioms^ and 
KvotOfimyB a slight diflerence, here considered of subspecific value, 
is perceptible. The Saghalien species (apart from Bats) as yet 
unrecorded from Hokkaido- Sorex daphmiod'Oii and minutm^ 
Sciuropterm russictm, and StcisUi caudata-' will probably yet turn 
up in the more southern island. But the one Hokkaido species 
absent from Saghalien, Micromys yeistiay is so common and so 
easily caught when present, that we may take it for granted that 
it really does not occur in the latter island. Moreover, it should be 
noted that the form of M. speciosm which occurs in Saghalien is 
allied to the Komin penimulcB^ while that of Hokkaido is nearer 
to the typic^al form found in Japan ; so that in this genus, and 
this genus only, Hokkaido would seem to be more allied to Hondo 
than to Saghalien, a result probably due to the comparatively 
recent immigration of the species concerned. 

The forms found in each island are as follows ~ 

Baghalien. 

Myoti» mystacinm, 

Sorex ungaicidat'if^, daphaeaodmi, ahinio soivUB^ 
minutm^ gradUimiia, 

Sduropterm rusdem athem, 

Sciurus wlgaria rupestrU, 

Tamias (Miatiem, 

Mm 'tiorvegicm. 

• P. Z. S. 1906, ii. j). 333. 
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Mioromys apecioam yUiacm, 

Craaeomya Imlfordm, 

Evotmaya mn/uretiaia, 

Eiciata cavdata, 

Leptia timidua, 

Hokkaido. 

Jihimlophua/erninv^qainam nippon^ comntm, 

PUcotm anritm, 

Sorex ungtdcalatna, ahlnto amvua, 

Scittrm vulgaris orientia, 

’ Taniias “ limatus!' 

Mas uorvegicm, 

Micromya apeciosua ainu^ geisha hokkaklL 
Craaeomya hadfordim, 

Evotoniya mikado, 

Lepiia timidna amu. 

The present collection consists of 341 specimens, belonging to 
22 spcKjies and subspecies, about half coming from each of the 
two islands i^eferred to. 

Of previous publications on the subject, reference need only be 
made to the following work : — 

Nikolsky, A. M.> Survey of Saghalien and its Fauna. — Verte- 
bnite Animals. St. Petersburg, 1889. 

35 mammals are recorded, but they are mostly large species, of 
which Mr. Andei*son was unable to obt»iin any examples. 

The following are some extracts from Mr, Anderson’s notes. 
It may be obsei'ved that he wtis the first person, not a Japanese, 
to enter the island of Saghalien after the cession of its southern 
portion to Japan. 

“ The island of Saghalien has a length of nearly 600 miles by at 
most 120 milas in bi*eadth. In the north it is sepamted from the 
mainland by a shallow strait only 5 miles in breadth, while its 
southernmost point is 25 miles from the northern part of 
Hokkaido. 

Its two southern peninsulas are the continuations of mountain 
ranges leading up into the centi’e of the island, where they 
approach each other, but do not join. Korsakoff, the capital, is 
situated at the head of the gulf between the peninsulas. 

Both mountain ranges of southern Saghalien and the unculti- 
vated parts of the valley ai*e densely forest^ with coniferous trees 
(chiefly larch and fir), among which aie mixed large numbers of 
birches, alders, and elms. The flora, indeed, is strikingly like 
that of Hokkaido, Heavy dews and frequent rains keep the soil 
constantly moist. 

“ My first collecting place (July 11th to ^h) lay 15 miles N.W. 
of Korsakoff, on the l^nk of a river which, draining a portion of 
the main muge, empties into Afiiwa B%y at its N.W. edge. Here 
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we were in the level valley, foi’ested at this spot chiefly with larch, 
but, in such clearings as existed, growing rank with many herbs. 

From J uly 25th to August 5th I spent at a point some 7 miles 
up the same river. Here we were at the foot of the mountains of 
the main mnge, but we found few mammals on the forested hills. 
The best (jollecting was in the clearings, and open spots in the 
forest where grass, reeds, and ‘ weeds * gi*ow rank. 

“ August loth I began work at Darine, and remained there till 
August 28th. Darine is 25 miles N.W. of Korsakoff, and stands in 
the valley at the edge of the western mountains. Here, as else- 
where, we found both forest and clearings. 

I spent two days in the mountains west of Darine, at an 
altitude of 1000 feet. Here the musk-deer is «iid to be iflentiful, 
but I saw no evidence of it Ijesides some scraps of skin and a long 
tooth shown me by a Japanese settler. The single chipmunk 
{Tamias) and othei* specimens wei*e secured at this place, but 
these ai'e all found in the lowlands as well. 


Xoies on places visited in Hokkaido, 

“ From Sept, 7th to Sept. 21st 1 worked at Ochiai, a village in 
nearly the exact centre of Hokkaido. This place is at an altitude 
of 1300 feet, and situated on a tributary of the Ishikari River, a, 
little west of the crest of mountains that rim from south to north 
thi’ough Hokkaido. The i*egion is of steep though not lofty 
mountains, well covered with their native forest, which is largely 
coniferous in clmmctei*. During my stay the weather proved 
pleasant, but chilly. This is said to be the coldest jmrt; of the 
island in winter. 

“I spent the time from Sept. 24th to Oct. 0th at Kuchan, best 
described as 30 miles S.W. of Bapporo. This place is at the foot 
of a mountiiin called Bhiribeshiyama, an extinct volcano closely 
resembling Fujiyama, though not so high. My collexiting was 
done in the forest of oaks, chestnuts, maples, and elms that covers 
the foot of this mountain and the neighbouring hills. Altitude 
900 feet or below.” 

1. Rhinolophus fehrum-equinum NIPPON Temm. 

cf . 1113. Kuchan, 30 miles B.W, of Bapporo, Hokkaido. 

2. Rhinolophus oornutus Temm. 

cf. 1118. Kuchan, Hokkaido. 

The occurrence of these two species of Rhinohphm ap|)6a.rs to 
be the most northern record of any Leaf -nosed Bat in the East, but 
in the warmer West, of course, they mnge considerably further 
north. 

3. Plbootus auritus L. 

c5‘ . 1028. 2 • 1027. Ochiai, Oentml Hokkaido. 

Although the Long-eared Bat has often been said to occur in 
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Japan^ these are the first examples from the Far East that the 
British Museum has received. They show remaikably little 
difTerencc from European examples. 

4. Mvotis mystacinus Leisl. 

d , 875, 880. $. 874, 876. 17 miles ^.W. of Korstikoft*, 

Saghalien. 

cJ . 923. (S • 951. l^iiin^, 25 miles N. of Korsakoff. 

5. SOREX UNGUICULATUS l)obs. 

d. 816, 877, 878. ?. 817. 17 miles N.W. of Korsakoff, 

Saghalien. 150'. 

. 946. MounWns 35 miles N.W. of Korsakoff. KKM)'. 

d, 959. $. 899, 915, 950. Darine, 25 miles N.W. of 

Korstikoff. 200'. 

d . 961, 1026. $ . 960, 990, 1031, 1032, 1047, 1056. Ochiai, 

Central Hokkaido. 1200'. 

d . 1097, nil. Kuchati, 30 miles S.W. of Sapporo, Hokkaido. 

This large-footed Shrew wiis distjovered in Saghalien by l>r. L. 
von Schrenk, by whom the type, afterwards descrilnnl by Dobson, 
w'as sent to the St. Petersburg Museum. No example of it liad 
hitherto reached the British Miiseuuj. 

No. 899, a female, is smaller than usual, with a smaller skull, 
shoi'ter tail, an<l lightei* claws ; but I can find tu) sufficient reason 
for distinguishing it from other specimens taken at the same 
place. Mr. Anderson notes of this individual that it “ contained 
5 embryos, 9%5 mm. long ; inammie 6 in number, all inguinal.'’ 

6. SoREX DAPH.ENODON, Sp. U. 

J . 916, 925, 956. Darine, 25 miles N.W. of Komkofl', 
Sagiialien. 

S, aranevs group. The teeth very heavily pigmented ; tail 
thickly haired. 

Size and general characters of A. aramm. Hairs of Iwtck 
about 4| mm. in length (summer specimens). General colour 
above dark Iwown (between Prout’s brown and bistre). Sides 
little lighter than back ; under surface dull gi^eyish, with slight 
drabby tinge. Hands mther heavy, though not nearly so large as 
in S, unguimlaim, the claws slightly longer than usual ; upper 
surface of hands and feet grey-browm, darker than in S, anmxtia. 
Tail of medium length, heavily haired and pencilled even in 
summer specimens; the hairs at the tip over 7 mm. in length. 

Skull and dentition veiy much as in S, armieusy except that the 
teeth are extraordinarily heavily pigmented throughout, the 
pigment covering all the cones of the teeth and passing low^ 
into the valleys than in any Sorex knowna to me; the hypocones 
of the upper p*, m\ and m* all heavily pigmented ; view^' exter- 
nally the limiting line of the brown pigment is more than halfway 
down the outer side of the teeth. 
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Dimensions of the ty{)e, measured in the flesh ; — 

Head and body 59 mm. ; tail 38 ; hind foot (s. u.) 12*5 ; ear 8. 

Skull — condylo-basal length 18*5 mm. ; basal length 15*7 ; 
greatest breadth 9*6 ; greatest breadth across molars 5 ; vertical 
lieight from basion 5*9 ; front of i^ to back of m'’ 8*2. 

Adult female. B.M. No. 7.2.5.15. Original number 916. 
Collected 17th August, 1906. 

This Shrew is distinguishable from all other Eastern species 
known to me by its heavily pigmented teeth. In general appear- 
ance it is very like annexm Thos., but besides the diffei’ence in 
the teeth, its more haiiy tail and differently coloured teeth at 
once distinguish it. 

I owe to the kindness of Dr. Allen examples representing his 
S. huxtoni^ described from Gichika Ochotsk Sea, and find that it 
has a smaller and slenderer skull (gimtest breadth in type 8 mm.) 
and that its teeth are not more heavily pigmented than usual. 

7. SoREX SHINTO s^vus, subsp. n. 

. 787, 850. 15 & 17 miles N.W. of Korsakoft’, Saghalien. 

6 * 948. 5 . 947. Darine, 25 miles N.W. of Koimkoff. 

S . 1030, 1064. $ . 995, 1050. Ochiai, Central Hokkaido. 

d. 1112. $. 1096. Kuchan, 30 miles S.W. of Sapporo, 

Hokkaido. 

Quite like the true /b'. shlnto Thos., of Hondo, in all respects, 
but larger throughout, except that the tail is only of about the 
same length. 

The following are the external dimensions of four s})ecimens, 
measiu'ed in the flesh : — 



Hwd&body. Tail. 

Hind foot. 

Ear. 



milt. 

linn. 

mm. 

mm. 

Saghalien . 

d. 787 (Type). 

69 

50 

12*5 

8 


2. U7 

58 

48 

12*5 

8 

Hokkaido. 

1112 

62 

49 

13 

8 


?. 995 

58 

50 

12*5 

8 


Skull (of type) — gimtest length 18*6 mm. ; liasal length 16*3 ; 
greatest breadth 9*2 ; length of upper tooth-series 7*8. 

Hab. Both Saghalien and Hokkaido. Type from 15 miles 
N.W. of Korsakoft*, Saghalien. 

Type. Old male. B.M. No. 7.2.5.19. Original number 787. 
Collected 16th July, 1906. 

This Shrew is evidently of the same type as the Hondo ahinto^ 
discovered previously by Mr. Anderson, but diflfers, as most 
northern forms so often do, by having a larger body, with a 
proportionally shorter tail. I can find no dift'erence whatever 
between the Saghalien and Hokkaido sj)ecimen8. 

8. SoREX BnNUTUS GRACiLUMus, subsp. n. 

921. Daring, 25 miles N.W. of Korsakoff, Saghalien. 200'. 
18th August, 1906. B.M. No. 7,2.5.23. Type. 
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Size and proportions as in the smaller forms of European 
minutm. Skull very light and delicate, peculiarly narrowed in 
the facial region. In ordinary minutus the skull narrows evenly 
forward from the brain-case, but in graciUimus^ while the brain- 
case is of about the usual breadth, the narrowing is much more 
abnipt in the interorbital region and the whole face in front of 
this is particularly light and slender. P* ** and molars rather 
narrower tlxan in true Pigmentation of teeth slight, 

but the specimen is old, and the}^ are all somewhat woni. 

Dimensions of the type, measured in the flesh : — 

Head and body 51 mm. ; tail 44 ; hind foot 11 ; ear (i. 

Skull — condylo basal length 15‘2 mm.; basfil length 13*8; 
greatest breadth 7*7 ; interorbital breadth at hinder end of ante- 
orbital fommina 2*8 ; length of uppei* tooth-row 6*8 ; breadth 
across molars 3*4. 

Hah, & Type as above. 

Of this tiny Shrew, the Eastern representative of our Pygmy 
Shrew, Mr. Anderson only sent the skull and one hind foot, the 
rest Iniving been stolen by a rat. Fortunately the measui'emeuts 
were preserved, and as these and the skull are the chief basis for 
systematic work on Shrews, the colours l)eing comparatively 
unimpoi*taut, 1 have thought myself justified in giving a name to 
the animal on the very perceptible difference in the sliape of the 
skull. No Far-Eastern forms of this group have been previously 
rec’orded, excej)t umler the old names of S, minutm or pygmwm, 

9. SciUROPTEEUS IIUSSICTJS ^ ATHENE, subsp. 11 . 

5 . 865. 17 miles N.W. of Korsakoff, Saghalien, 1st August, 

1906. B.M. No. 7.2.5.24. Type, 

Colour as in aS\ mornmiga f ; skull as in true raasicm. 

General colour alxive drab-grey, the tips of the hairs clay- 
colour ; under surface dull whitish, the sides slightly washed 
with reddish brown. Upper surface of hands and feet smoky 
grey, becoming bhu?k on the digits ; the hairs at the liaaes of the 
claws clay-colour ; hairy pai*t of soles greyish white ; lower side 
of digits naked. Tail very much as in S, momonga, the upper 
and under layei’s of hair black, the middle layer Isabella or clay 
colour, the hairs at the tip verging towards huffy. 

Skull with the long palat^ foramina and large bulla of 
S, nissicus, each of these parts being markedly smaller in 
S, nmnonga, 

* Pt»romy$ ru$$icu9 Tiedein. Eooh p 451, 1806. American aoologists have 
rightly shown that the name vohm Linn, belongs to the Anierican species ; but 
this is nof because Linue»us’s Mut volam is founded on Seba's PI. xliv. %. 3, 

** exclusively American,'* as the animal %ar^ by Seba is clearly a PsfaaHsito, in 
spite of his statement that its locality was Virginia. The real basis of the Linueaii 
name is Bay's SHunta amaricanua voliina (Qoadr. p. 215, 1693), which is undoubtedly 
the American S]XH!ies* 

t Or at least as in $, momonya am^gdali Tbos.^ the restricted mamonga being 
only represented by a bleached specimen. 
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Dimensions of the type (immature) : — 

Head and body 125 mm. ; tail 110 ; hind foot 36*5 ; ear 20*5, 
Skull — gi*eatest length 37 mm. ; basilar length 28 ; zygomatic 
breadth 22; interorbital breadth 7; palatilar length 16*2; 
palatal foramina 4*8 ; length of bullae 10*1 ; length of upper 
tooth-aeries 7*2. 

Hah. <fc Type as above. 

This Flying-Squirrel seems to be a local luce of the Russian 
and Siberian S, russicus, rather than any relation of S. momo^iga^ 
though its colour is exactly as in the latter, instead of the clearer 
grey of its ally. Satunin^s S. hmckneri fi'om Kansu, has a 
shorter hind foot and a more rufous colour. 

10. SciURUS VULGARIS RUPESTRIS t, Subsp. n. 

5 . 812. 15 miles N.W. of KorsakojQT, Saghalien. Sea-level. 

cJ . 927. $ . 952- 958. I3arine, 25 miles N.W. of Korsakoff. 

200'. 

(S . 944. $ . 945. Mts. 35 miles N.W. of Korsakoff. 300' tk 

1000'. 

Quite like S. v, orientis, in summer pelage, but markedly 
smaller throughout. Winter pelage not represented. 

Colour in summer as in (yrientisy but there appears to be a 
greater proportion of melanism, for not one of the six specimens 
is unaffected in this way. The least affected (No. 927, the type) 
has the feet and flanks blackish, while the only one (No. 812) 
which has the feet and flanks i*eddish, hjts the back of a very 
darker colour. The back of the type is rather redder than 
Front’s brown.” 

Hkull decidedly smaller than in orientis, 3-4 mm. less in 
extreme length, and the three true molars about half a millimeti'e 
less in combined length. Tliis hist point is impoi’tant, as several 
of the specimens are immature, so that their full size can only be 
gauged by their teeth. 

Dimensions of the type (slightly immature) : — 

Head and body 190 mm. ; tail 174 ; hind foot 55 ; ear 32. 

Skull — gimtest length 48*8 mm. ; basilar length 37 ; length of 
true molar series 6*7. 

Dimensions of No. 944, a fully adult male : — 

Head and body 208 mm. ; tail 178 ; hind foot 57 ; ear 32. 

Skull — greatest length 50*7 mm. ; basilar length 39*5 ; length 
of nasals 14*3 ; breadth of brain-case 24 ; palatilar length 22*5 ; 
combined length of p* and three true molars 8*9. 

Type. Immature male. B.M, No. 7.2.5.26. Original number 
927. Collected 20th August, 1906. 

In a group where the main distinctions have been made on 
colour, it is somewhat embarrassing to have to deal with this 

« Ann. Mub. St. P^tersb. vii. 1902, p. 8 (1003). 

t 1 am informed by Dr. Knad AiraerBen that Saghalien it a modification of a 
Cbineie word meaning cliff at (the mouth of) Amur. 
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Squirrel, which (Uffere in size alone from its Hokkaido ally, but 
there seems no doubt that it ought to have a name. Possibly 
some colour character will l3e found when winter specimens are 
available for comparison. 

11. SciUBUS VULGABIS OBIENTIS ThoS. 

(J. 1065, 1073. Ochiai, Central Hokkaido. 

d . 1077, 1103. 5 . 1075, 1110. Kuchan, Hokkaido. 

12. Tamias asiaticus Gmel. 

5 . 949 (immature). Mts. 35 miles N.W, of Korsakoff, 
Saghalien. 

13. Tamias lineatus Siebold.” 

cT . 1039, 1063. Ocliiai, Oentml Hokkaido. 

$. 989, 1006, 1019, 1038, 1049, 1070, 1071, 1072. Kuchan, 
Hokkaido. 

This fine series, representing the first mammal ever described 
from Japan, Mi/oxua Siebold*, is of much value to 

us, but for want of more Silierian material I am unable to venture 
an opinion as to its specific or subspecific relationship to T, 
asiaticus. But if not identical, it is certainly very closely allied 
to the latter. 

14. Mus NORVEGicus Erxl. 

(S . 811. 15 miles N.W. of Korsjikoff, 8aghalien. 

15. Micromys speciosus giuacus, subsp. n. 

54 specimens (mostly immature) from 15 miles N.W, of Korsa- 
koff (sea-level), 17 miles N.W. of Korsakoff (150'), Daring (200'), 
and mountains 35 miles N.W. of Korsakoff (1000'). 

Most closely allied to the Korean subspecies, M. $. peii- 
insidref, with which it agrees in the proportionally long and haiiy 
tail, as compjired with the Japanese forms, but distinguished by 
the ear being uniformly shorter. In the considerable number 
of penimtdos examined, the ear is measured by Mr. Anderson as 
15, 16-5, or 16 mm., generally the last in adult specimens. In the 
Saghalien form, on the other liand, the great majority have the 
ear measured as 14 mm., some two or three only being labelled 
as 15. 

The colour of the Baghalien specimens is rather darker than in 
those from Korea, but the former are all in summer and the 
latter in winter pelage, whic^ may account for the difference. 

The fur, in summer pelage, is not so distinctly spinous as it is 
in Japanese specimens, but there is a certain crispness which may 
develop into spininess in old age. 
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Detailed measurements : — 

HtMid Hiid body. Tiiil. Hind foot. Kar. 
Ill til. nini. min. mm. 


d.B81(Type). 104 110 24 14-5 

d. 890 104 111 24 14 

$. 882 103 113 23-5 . 14 

$ . 891 102 108 22 15 


Skull of type — greatest length 28 mm.; basilar length 2r8; 
zygomatic breadth 13*7 ; interorbital breadth 4*6 ; palate length 
13*1 ; diastema 9 ; palatal foramina 5*7 ; length of upper molar 
series 3*7. 

Type. Adult male. B.M. Ko. 7.2.5.42. Original number 881. 
Collected at Darine, lltli August, 1906. 

This is no doubt the Mits sylvtUicus ” of Nikolsky*s work, and 
indeed it is probable that all the Long-tailed Field Mice that 
have been recorded from the Far East of Asia belong to this or 
some closely allied form, with 2 — 25=8 mammae, and tliat none 
of them are really members of the M. sylmiicm gi*oup, with 
1 — 2 5= 6 mmiima*. 

The following is a, short synopsis of the Japanese and Korean 
forms of Micromya^ wliich have been referi’ed to or descTibed in 
the present series of papers : — 

A. lar^e. Hind foot {s. u.) oxer 21 inm. and skull 


over 25. Supraorbital edges ridged. 

< 1 . Back not lineated Jf. tipecio$v*. 

o®. Tail shorter than bead and boib'. 
o^. Foot large, 2(V-28 mm. in adults. Hokkaido M. », ainu. 

Foot imKlium, 22-24 mm. in adults. 
a*. Tail generally over 100 mm. Hondo &v. M. «. specMmit. 

b*. Tail 90 imn. or less. Oki Is, . M, s, mwiffator. 

62. Tail longer than head and body. 

ri*. Ears longer, 16-16 mm. Korea 3i. a. peninsulte. 

d^. Kars shorter, 14-15 min. Saghalieii M, a. yiliacug. 

b. Back with a more or less distinct medinn line. 

Korea jW. ayrarius. 

B. Size smaller. Hind foot under 21 nun. and skull 

under 25. Supraorbital edges rounded M. geisha. 

c. Kars smaller, averaging about 13 mm. Saghalieii M. g. hvkhtidi, 

d. Kars larger, generally about 14 mm. 

Size larger, tail longer. Head and body 85-95 mm. 

Tail 90-100 mm, 

a^. Hind foot shorter, 18-20 mm. Hondo Ac. M, g. geisha. 

/*. Hind foot lon^r, 20-21 mm. Yakushimit Jf . g. gakui. 

dr. Size smaller, tail shorter. Head and body about 

80 mm. Tail 80 mm. Oki ^ * . . M.g. celatus. 


16. Mioromys sPKClosua ainu Thoa. 

18 from Ochiai, Central Hokkaido, and Kuchan, 30 miles 
S.W. of Sapporo. 

17. MiCROMYS OKI8HA HOKKAlDl ThoS. 

51 from Ochiai and Kuchan, Hokkaido, 
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18. GrASKOM'KS BEDPORDIJS Th08. 

33 from all the localities %usited in Baglialien. 

19 from Ochiai, Central Hokkaido. 1200'. 

cf . 1090. J . 1076, Kuchan, 30 miles S.W. of Sapporo, 
Hokkaido. 

I can find no appreciable difference between the Saghalien and 
Hokkaido specimens of CrmeoTiiys, 

19. Evotomys amurensis Schrenk. 

69 specimens from Saghalien (all localities visited). 

The type specimen of this species was obtained by Schrenk 
close to tlie mouth of the Amur, and I have no doubt that the 
present series are referable to the same form. It is probably 
the ‘‘ Arvicola rutilus of Nikolsky. 

From E. mikado^ of Hokkaido, Sehrenk’s species is distinguish- 
able by having the pale lateral area rising up much higher over 
the shoulders, so as to narrow the re<ldish upper colour to an 
ill-defined band little more than half an inch broad along the 
nape and withers. In E, mikado the shoulder area is rarely 
lighter or higher than the general light lateral colour. In 
addition the skull, or at least the brain-case, of mikado seems to 
average rather longer and nawower than in amure'tiais^ though 
the difference is not very great, and the two forms are no doubt 
very closely allied. 

20. Evotomys mikado Thos. 

29 from Ochiai, Central Hokkaido. 1200'. 

21. SiCISTA C AUDATA, Sp. U. 

5 . 862. 17 miles N.W. of Korsakoff*, Saghalien. 150'. 

1st August, 1906. B.M. No. 7.2.5.104. Type, 

‘‘ Among tall grass.” — M, F, A, 

A specdes without dorsal stripe, and with a veiy long brown 
unieolor tail. 

Size luther larger tlian in S, concohr BUchn. Fur close an<l 
fine ; hairs of back, in a summer specimen, about 6 mm. in 
length. General colour along the dorsal area pale biwn, of a 
rather wanner tone than Ridgway's “ wood-bix)wn,” the sides 
paler and with a slight buffy suffusion. Under surface pale 
greyish with a drab suffusion, line of demarcation on sides not 
strongly marked. Visible part of ears (proectota and metentote) 
well-haii*ed, dark brown. Upper surface of hands silvery white, 
of feet similar except that the metatarsals are dusky mesially 
for their prominent third. TaU very long, well-haired, imiformly 
brown above and below. Mammce 2 — 2a«;8, 

SkuU lightly built, smoothly rounded. A deep concavity 
present in the single specimen on the median frontal suture ju.«|t 
behind the nasals ; perhap not normal. Palate very much as in 
8. haihomiy the edge of the mesopterygoid fossa close behind the 
raised ridge which runs across the pUate between the last molars, 
Proc. Zool. Soc.~.1907, No. XXVITI, 28 
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and distinctly in front of the anterior limit of the parapteiygoid 
fossee ; the latter much nanower anteriorly than in tmmfhanica. 

Dimensions of the type, mea.sui*ed in the flesh : — 

Head and body 63 mm. ; tail 115; hind foot 18 ; ear 14‘5. 

Skull — greatest length 20*7 mm. ; basilar length 15*3 ; zygo- 
matic breadth 10*6 ; interorbital breadth 4 ; bieadth of brain- 
case 10; palatilar length 8*5; palatal foi*amina 4*1; length of 
upper cheek-tooth series (crowns) 2*7. 

HaJ), & Type as above. 

The discovery of the genus Sideta in Saghalien is a considerable 
extension of its known lunge, as the furthest eastern point from 
which it appears to have been recorded is Kan-su, W, China. 

Sidsta caudaia seems to be niost nearly allied to S, concolor 
BUchn. from Kan-su. as S, suhtilis is at once distinguishable by 
its dorsal stripe and elongated paLxte, and S. leathemi Thos. and 
tlanshauica Salensky by their bicolor tails. From S. coiwolor it 
may be separated by its longer tail and shorter tooth-series, 
while other differences will no doubt be found when examples 
of the two forms can be directly compared. 

22. LePUS TIMIDUS L. 

(J (young). 924. Darine, 25 miles N.W. of Korsakoff, 
Saghalien. 


On the Cold-blooded Vertebrata of Saghalien. 

By G. A. Boulenger, F.R.S. 

One Lizard, Lacerta vimpara, one Snake, Vipera berus, and 
one Frog, liana temporaria, species existing over the whole of 
Northern Europe and Asia, were the only known representatives of 
the Reptiles and Batrachians hithei’to i*ecoixled from Saghalien 

The collection made on the island, 15-25 miles N.W. of 
Korsiikoff, by Mr. Malcolm P. Anderson in July and August 
1906, and presented to the British Museum by His Grace the 
Duke of Bedford, includes several oxtimples of the Common 
Lizard, and representatives of the following species : — 

Tropidonotus dbakari Boie. — Manchuria, Japan. 

A7wistrodon blomhoffi Boie. — E. Siberia, China, Japan. 

Rana amurensis Blgr. — Manchuria, N. China. 

jRana escuU^iia L., var. chinensia Osb. — Corea to Siam, 
Japan. 

Bvfo vulgaris Laur. — Europe and N. W. Africa to Manchuria, 
China, and Japan. 

Bombinator orientalia Blgr, — Manchuria, N. China. 

The single fish collected by Mr. Anderson is referable to 
(raatroateua atehidachneri Jordan <fe Snyder, 

* Cf. A. M. Nikolsky’* work (in Russian) on the Vertebrates of Saghalien, 
(St. mersburgr. 1889). 
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3. On some new Species of Earthworms of the Family 
Eudrilidie^ belonging to the Genera Polytoreutus^ Neu-^ 
manniella^ and Kminoscolex^ from Mt* Ruwenzori. By 
Frank E. Beddakd, M.A., FJl.S. 

[Received April 9, 1907.J ^ 

(Text-figures 122-127.) 

The following pages relate to a number of species of Eudrilidse 
which I received from the Natural History Museum through the 
kindness of Mr. W. R. Ogilvie-Grant, IT.Z.S. They were collected 
upon Mt, Ruwenzon along with a number of other species of 
Oligocluehi l>elonging to the genera BtnhmnAa and Alma, These 
latter genera have been lately investigated by Signor Cognetti de 
Mai’tiis^, upon material collected by H.R.H. the Duke of the 
Ahruzzi from the same locality. I have theiefore limited myself 
to the description of the Eudrilidie, of which specimens must, I 
should presume, have been collected by the Italian expedition ; 
but they have not, so far as 1 am aware, up to the present been 
described. All the species are new, but are referable to genera 
already defined, which genem are in every case East African in 
range. 

Polytoreutus ruwenzorii, sp. n. 

Of this species the collection contained but a single example, 
and that in a not very good state of preservation for dissection. 

[ have, however, been able to asceitain, as I think without doubt, 
thnt the species is new and allied to a small gnmp of species of 
this genus of which all the members known hitherto have been 
descnbed by Michaelsen t. This group — which includes the species 
l\ kirimaensiffj P, miwljaensis^ and P, ayhestris — is limited to the 
shores of Victoria Nyanza, Albert Nyanza, and the neighbouring 
countiy; and the occurrence therefore of an ally upon Mt. 
Ruwenzori is not surprising. Tlie likeness of these four forms is 
to be seen chiefly in the peculiar relations of the diverticula of the 
spermathecal pouch and, in three of them at any rate J, in the 
existence of paire<l copulatory pouches debouching to the exterior 
on either side, and independent, of the penis. The present species, 
whose exact locality within this area I fix by means of its specific 
name, is represented by an example quite fully mature which 
measures 77 mm. in length by 5-6 mm. in breadth. It is there- 
fore a stoutish but also shortish worm. 

The setm of Pdytoreutua ruivefizorii are disposed like those of 
other species of the genus : i, «. the ventral setae are much wider 
af)art than the lateral setas. The distance betweeli each seta of 
the ventral pair is something like three times that which separate^ 

* Boll, MttB. Zool. Torino, vol. %xi. note* i. and iii. ; v^. xsni. note xiv. 

t “ Re^wiinner,^* in Deut«ch-0«t-AfHkli, IB96. 

% Apparently not in P. nain^aenth. 


28 ^ 
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the individual set«e of the lateml pair. I have endeavoured 
to make an exact study of the distribution of the setae upon 
the clitellar segments, concerning which there is some but 
not exhaustive information, of some other species of the genus 
already described ; for this character seems to be one of probably 
systematic value. On these segments 1 could only find one of the 
^two setaj of the lateral pair, and the seta present was the inner- 
most. I ought to mention that these statements depend upon a 
microscopic examination of the entire cuticle stripped from the 
body, and not merely upon an inspection of the entire worm with 
a lens. The apertures through which the setre are protruded are 
so obvious that the failure to find one is strong evidence of its 
absence. The ventral seta?, on the other hand, were present upon 
the clitellar segments with the exception of the xviith, where only 
the outer seta of the pair was present. Ventrally the clitellum is 
not so strongly developed as it is laterally and doi*sally, which facts 
may be related to the presence or absence of seta^ 

The clitellnm of Polyiore/kdus ruwenzorii is, like that of Poly- 
torentus sylvestris and some, but not all, other species, best 
developed laterally and dorsally. Ventrally it is not so well- 
developed, and here the intei'segmental fuiTOWs are plainer than 
laterally. It embraces segments xiii. to xvii., which is the usual 
extent of the clitellum in this genus. 

The nephridiopores lie in front of the latei-al pair of setie, in 
front of each jtw/r, and not in front of any one seta of the pur 
more particularly. They commence api>ji.rently in the fouith 
segment, A notable fact with reference to these pores is tluit 
when the cuticle is stripped off — and I have mapped the pores by 
this means — a considerable strip of the (as it w ould therefore 
appear) chitinous lining of the duct of the nephridium is also 
stripped off and protrudes from each aj)erture. 1 have not 
noticed anything of this kind in other Oligcxfhspta. 

The mnducal pores are quite conspicuous and lie upon the xivth 
segment behind and to the oiitside of the nephridial row and 
the lateral seta of that segment. The single male pore is on the 
border of segments xvii./xviii. and the spermaihecdl pore behind it 
upon the interval xviii./xix. 

The internal anatomy of this sj^ecies, so far os concerns the 
alimentary and circulatory organs, seems to agree with that of the 
next species to be describ^l and with the membera of this genus 
generally. 

The sperm-sacs are like those of Pdytoreutus generally (but not 
P, hettonianus) in being exceedingly long, and at their commence- 
ment and for a long way back of much less diameter than they 
are more posteriorly. The sacs extend for more tlian 30 segments 
back from their pqint of origin. That of the right side is fifteen 
segments longer than the shorter sperm-sac of the left side. The 
difference in length in this species is more pronounced tlian in 
that next to be described. The dilated chambers at the beginning 
of the sperm duct immediately after it leaves the funnel are 
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conspicuous in this as in the next species. The spermiducal 
glmvda are peculiar in form and do not altogether agree with those 
of P. sglvesiria, to which they appear to come nearer in structure 
than to those of other species of the genxi&Polytormtm, They agree^ 
however, with the last-named species in the fact that the duct of 
the gland instead of emerging, as is the rule among these worms, 
from the end of the spermiducal gland, leaves the gland some 
little way in front of the proximal end. Each gland is rather 
l)ent in form, but otherwise lies straight. It is of firm consistency, 
but is not covered with a sheath of muscle appreciable to the nak^ 
eye or through a lens. The slight bending of the corresponding 
glands in Polytoreutm gyheatria figured by Michaelsen is rather 
exaggerated in the present species. They appear also to be rather 
longer in P. syheatris than in P. ruwenzoriL Michaelsen does 
not mention in that species a character which is very noteworthy 
in P. ru wenzoriL He descrilies the prostate ** glands indeed 
merely as being ‘^unregelmassigeingeschniirte.” In the specimen 
of P, rawenzorii reported upon here the surfjice of the gland was 
much marke<l by furrow^s, and the appearance given was that of a 
very long gland tightly coiled up with J'some concrescence between 
the individual loofw of the coil. There is no indication of any- 
thing of the kind in the figures given by Michaelsen either of 
P. sylveatns or of its allies. The two copulatory chambers 
juentioneil by Michaelsen * in P. sylvestris and P. kirintrienais ai'e 
<(uite ns large in P. ruweuzorii as in those species. 

As in several species — for example, PolytoreiUua Hnruacusis t, — 
the present species of Polyioreuina is to be characterise^i by a 
very slender spermathecal sac which lies beneath the nerve-cord, 
than which it is no thicker. It is thus difficult to see, and, as 
Michaelsen has remarked, is apt to esci^pe the eye. Paiisicularly 
this the case with the worm desci’ibed in the present 
communication. For the contents wei’e very slight in certain 
regions of the sac, wdiich I’endeml it even more difficult of obser- 
vation. It is certainly no wider than the nerve-cord, which 
overlies it. It is largely by virtue of the different foims which 
the sperraathecal sac shows in this genus that the species of 
PohjtoreiUm are discriminated. 

The species which I name Polyioreutm rimenzorii is quite 
different in details, so far as concerns this organ, from any other 
species of which descriptions have heen published. It comes 
nearest to Pdytorentus t kirimmmis so far as I can gather, but 
shows obvious differences from that species. 

The median spermathecal sac is slender as in that species 
and is straight or nearly so in its course beneath the nerve-cord/ 
not much convoluted as in the allied Poh^toretUm eylveatria §. 

^ Loe. eit 

t Michaelsen, Die Hegenwiirmer in De^sch-Ost-Alrika, vol. iv. 

1S96, p. la t eit pi. ii. fig. 21. 

^ Where, however, it is also oecoeionally lees cemvointra, perhaps in kae matnre 
individual (Michaeleei), kc. cit, pi. ii. iig. 23). 
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Anteriorly the sac passes into the fourteenth segment near to the 
anterior wall of that segment without any change. Arrived here it 
ends in two diverticula of short extent: These diverticula are appa- 
rently of much shorter extent than in any of the Bi^imPdytoreuPus 
kiriniaenaiSj P. mindjamais, and P, ayheetria, whose spermatheca) 
apparatus is built upon the same plan as that of P. ruwenzmnu 
Michaelsen, as a matter of fact, does not difierentiate, except in 
the case of P. uaindjaeima^ between each diverticulum and the 
oviduct with which it becomes continuous, which in fact opens into 
it according to my interpretation of these various structui'es in the 
genus Polyi&retiiva In the figure annexed hereto this armnge- 
ment is rendei'ed plain. The sudden diminution of the ca?cum of 


Text-fig. 122. 



Speriiip thecal sac of ToltftorevHis ruwenzorii. 
d. Diverticulum of sac. o.d. Oviducal ijore. ? . Spermathccal pore. 

the spennathecal sac (text-fig. 122) where it is continuous wdth the 
oviduct is obvious. Moreover, the oviduct is extremely lon^ as 
compared with that of some other species, and is much coiled. 
Much more so is this the case with Polytoreutm ruwenzorii than 
with either of the three species mentioned as coming nearest to it 
in respect of the speimathecal sac and its forward diverticula. 
But apparently these three species do agree with P. ruwenzorii in 
having a much longer oviduct than in many other sjiecies of the 
genus. There is a further point of agreement between the new 
species described in the present paper and the tlu*ee East-Africtin 
species with which I have compared it in the nature of the 

* V. Z. H. 1902, vol. it. p. 206 seq. 
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spermathecal divettictila* The slender spermatheca just in front 
of the terminal section of the male efferent apparatus divides into 
two branches^ which diverge at right angles and run dorsally, tliis 
portion of the spermatheca forming a tube more than 5 mm. in 
length. Towards the dorsal me<mn line the tube of each side 
turns back upon itself after emitting a very short but slightly 
swollen diverticulum ; the recurrent branch runs alongside of 
the outgoing bmnch, the two forming a loop which suggests at 
first sight a nephridium. It is inde^ not very much thicker 
than the nephridia. The returning bi'anch then, having arrived 
at the level of the point whence it departed, dorsally turns at 
right angles and joins its fellow a little in front of the external 
aperture, which is quite inconspicuous. This peculiar origin of 
the diverticulum on each side is exactly matched in the three 
species to which the present is evidently allied, viz. Polytoreutus 
usindjaensia, P, kirimctenaia^ and P. sylcestris. But in ^1 of the 
three species mentioned the diverticulum itself is of some 
consideiable ctilibie. Polytoreuius kirimaemia comes nearest to 
the present species in that the diverticulum is smaller than in the 
other two. But even in this species it is much larger than in 
P. ruweiizorii, Tliere is thus no difficulty in discriminating 
Polytorauiua ruwenzorii by the structure of the female effei-ent 
aiwl copulatory apjmnitus. It is very interesting to notice that 
Polytoreutua rmcenzorii also shows points of resemblance to P. 
aylmstria and P. kirimaeiiaia (but apparently not to P. uaindjaenais) 
in the structure of the male efferent apparatus, which lias been 
alimdy described. There .seems to be no doubt that these 
four species form a little group of Polytoreutua ; but it is not 
pos.sible in my opinion to sepamte them off from the other species 
as a genus or even a subgenus, at least at present. 

It is clear from the above account that Polytoreutm rutvenzorii 
comes nearest to P. aylveatria of Micdiaelsen. It is only, as I think, 
with this species that we have to reckon in determining the dis- 
tinctness or otherwise of the Polytoreutua which I regard as new. 

The most plain differences from this species are to be seen in 
the small size of the spermathecal diverticula and the very 
reduced length in front of the undivided portion of the posteriorly 
fused spermathecal sacs. It may be thus defined : — 

Folytoreutus ruwensorii. 

Length 70-80 mm, ; breadth 4-5 mm. Diata^iee between aetw 
of ventral pair three timea that between aetee of lateral pair, 
Otiter aeta of lateral pair ahaent on cUteUar aeymeMa. ClitMmn 
aaddXe-akaped, Male pore xviu/xviii. ; aperrimihaoal pore xfniLjxix, 
Ifo genitad area behind porea, Spermathecal sac btfarcate for a 
abort diata'nce m front ; poaterior diverticula very amatt ; oviduct 
hetwem^ apermatkeeal aac and receptacuJkm very long. Bight 
aperm-aac longer thorn left, Spermiduccd glayida giving off dmt in 
fronl of proximal ei\d glands mtwkfmromd^ CopukUory ehambera 
preaent. 
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Polytoreutofl granti, sp, n. 

In describing some years since* several species of this genus 
from East Africa, I found among a collection from Mt. Kenya 
two closely allied species, which, however, were plainly to be 
differentiated upon a careful study. It is interesting to find upon 
Ruwenzori the same presence of two closely allied species of 
Pdytoreutits, not— it may be remarked — 8i)ecially related to their 
congeners of Kenya. To find closely related species in the 
same comparatively restricted area is rather more remarkable 
than would have been the existence of more remotely allied 
examples of the same genus. This species, which I have named 
after Mr. Ogilvie*Grant, F.Z.S., comes nearer to PolyioreiUtiB 
kiriinaensis than does P. ruwenzoriL It is represented by a 
single specimen, not fully mature as to the clitellum, but appa- 
rently quite fully mature as to the sexual organs. One of the 
two copulatory chambers and the penis were protruded. The 
size and the external characters generally agi‘ee with those of 
P. ruwenzorii. 

The worm is a trifle more slender. The cliteUum was not 
developed, and upon the segments to 1)6 included in it I ol^seiwed 
no deficiency of setae such as occurs in P. ruimnzorii. The re- 
lations between the distances which separate the two setcf* of each 
pair are much as in P. rtmetizorii. In the same way I observed a 
long tube of chitin to be extruded from the nephridiopores, I do 
not like to assert positively that there is a diftbrence between 
the two species in the segment which contoins the first pair of 
nephridiopores. But in the present species I noted a j>aii’ of 
these apertures in the third segment, i, e, a segment further 
forwards than I observed the same poi'es in P. rutvenzorii. The 
internal anatomy seems to agree with that of P. rmoenzorii and 
other species of Polytoreutus in the alimentary canal with its 
appended calcifeious glands and in the situation of the hist 
heart (eleventh segment). It may be mentioned, however, that 
P. grcmti^ like P. ruwenzorit^ has the dorsal vessel doubled 
in the twelfth segment. This doubling of the dorsal vessel is 
known in the genus Polytoreutus— for example, in P. gregorianus t. 

The wale organs of reproduction are much like those of 
P. rmoenzoriiy and yet show differences in minutisp. As in that 
and other species of the genus, there is but a single vas deferens 
on each side, ending in front in an elongated chamber (** Samen- 
magazine ”) behind the funnel. The sperwrsacs are but a single 
pair. They are elongated and not so markedly thin anteriorly as 
in P. mwenzorii and other species. The right-hand sac, as in 
that species, is longer than the left, but the difference is not 
quite so pronounced. The length of the longer sac is 21 mm. 

* ** On 4ome new Species of Earthworms heloname to the Genus Polvtormfui, 

P. Z.S. 1902, vohii.p. 190. 

t Beddard, P. Z. S. 1001, vol. i. p. 191. Michaelsen has not referred to the con- 
dition of the dorsal vessel in the species with which the present is particularly 
compared. 
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The two sacs are not joined at their distal extremity. The 
terminal apparatus of the male efferent ducts is quite like that 
of P. ruwmzoriL In pi’ecisely the same way (text-fig. 123) the 
eperrm^kboal gland is almond-shaped, and somewhat bent upon 
itself at the point whence its duct emerges ; the surface is not, 
however, quite so strongly furrowed. The copulatory chambers 
seem to be exactly as in P. riiwenzorii. 

Text- fig. 123. 



Tmuiimi malo oi'guns ot Pol^toreiitu* granti. 
c,c, Copulatory chamber, p. Spermidncal gland. 


The feviaU organa of generation (text-fig. 124), on the other hand, 
show gi'eater differences from the same organs in P. rtuoenzoriu 
There is the same slender median apermathecal sac which underlies 
the nerve-cord and is hardly convoluted in its course. Nor is it 
of any greater diameter than the nerve-coi*d. Anteriorly this sac 
divides into two, but there is no marked division near to the 
point of bifurcation of the sac l>etween the spermathecal sac 
and the oviduct which opens into it. This bretik is very clear 
'm P, rtiwenzorii. And in that Hj)ec*ie.s the diverticula * of the 
spermathecal sac are short, the greater juirt of the coiled tube 
inteiwening between the unpaired sriennathecal sac and the 
receptaculum being the oviduct. In the present species I could 
not ascertain the precise spot where the oviduct debouched into 
the diverticula of the spermathecal sac ; but this point is at any 
mte very far removed from the point of bifurcation of the sperma- 
thecal sac ; the greater part of the coiled tube, therefore, which 
intervenes between the unpaired spermathecal sac and the re- 
ceptaculum being i^eferable to the diverticula of the spermathecal 
sac. This important difference between these two species, other- 
wise very nearly allied, is remarkable. It is apparently correlated 
with another structural feature in which they differ. In examining 

t 

♦ The word ^^divevtieulum ** i«, of courte, not strictly eomot. Thotwaspermatheon 
are fused in the middle and separate at l)oth ends. 
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niicrosoopically this jmrt of the I'eproduotive apparatus in gly- 
cerine after removal from the body, I noted in addition to the 
receptaculum, called by Michaelsen the Eitrichtei’blase^” a sphe- 
rical chamber which obviously corresponds to what Michaelsen 
calls the ‘‘ Ovaiialblase,” and which is believed by him to contain 
the ovary. In Polytoreuim ccerulem * this Ovarialblase forms the 
end of the branch of the spermathecal sac into which it opens on 
the one hand, and is connected on the other with a narrow tul>e 
communicating with the Eitrichterblase, which is, I think, part 
of the funnel of the oviduct pulled out by the retreating sperma- 
thecal sac. I cannot be certain that the spherical chamber in 
Polytoreiftus granti has the same connections, but I cannot help 
regarding it as the homologous structure. I bive not represented 
it in the figure (text-fig. 124). Now- this appears to be wanting 
in Polytoretitus rmvenzorii altogether, as it is, for example, in 
PolytoreuUis nutgilensis. Where it does occur it appears to 
mark the boundary betw^een the oviduct and the spermathecal 
sac ; if so, then tlie present species has, as 1 have ah‘eady sug- 
gested, a very long diverticulum to the spermathecal sac and a 
short oviduct t. 

Text-fig. 124. 



? 

Spermathecal sac of Fol^toreutns (franti, 
liettering as iu text-tig. 122. 

Polytoreutm granti difibr*s from its ally P, ruwenzorii in 
possessing, like P. kirinmensis and P. ayheatrk^ considerable 
appendages to the spermathecal sac posteriorly. These measured 
in my example (> mm., and were therefore just a trifle shorter 
than the spermiducal glands, which measure 7 mm. in length. The 
proportions, in fact, are not very different from those of P. syl- 
vestrie ; but in the present species the length of both structures 

* Michaelsen, JB. Hanih. wisw. AiiHt. ix. Taf. iv. fig. 00. 
t Bethiard, Quart. Jouni. Micr. Sci. u. s. vol. xxxiv. pi. xxv. %. 7. 
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seems to be oonsidembly less than in P, aylmstria^ where they 
extend very much further back in the body. As in tliat species, 
however, the spermathecal diverticulum on each side receives or 
emits the duct leading to the eicterior from the side and not from 
the end. The relationships of the diverticulum to the thread- 
like I'egions of the spermathecal sac which enter and leave it were 
precisely like those depicted by Michaelsen for P. ayheBtria^ and 
not like those of P. Kirimaemi8\ for in the latter species the 
spermathecal diverticulum simply bifurcates at its end into the 
incurrent and excurrent regions of the spermathecal sac. 

The above account of the anatomy of Pclytoreuttia granti 
shows that it cannot be confused either with the species which 
I have just described or with any other known form. It 
c^mes nearest to P, nmenzorii and to P. aylvestris. It difters 
most markedly fi’om P. rmvenzorii by the characters of the 
spermathecal diverticula, and by the great length of the antenor 
undivided portion of the spermathecal sac. It difters from 
P. aylrestris mainly in the presence of a well-marked circular 
chamber at tlie end of the undivided spermathecal sacs, and by 
the shorter spermathecal diverticula and spermiducal gland. It 
may be thus defined : — 

Polytoreutus granti. 

Length mm,; breadth 4-5 wwi. Distance hettmen seta*, 

of ve}Ural pair three times that between setae of lateral pair. Male 
pore xrii.lxviii.^ spermathecal pore xviii.jxix. Spermathecal sews 
long and much coiled in undivided anterior region; posterior 
diverticula of some length. Omdruct between spermathecal sacs and 
receptamdum ovornm not long. Eight sperm-sac longer than left. 
Spermiducal glands furrowed ; duct arising before proximal end of 
gland, Copxdaiory chambers present, 

Neumanniella ruwenzorii, sp. n. 

I I’efer two fully matuie, moderately large individuals, as well 
as a number of smallei* specimens, of an earthworm, apparently 
new to zoology, to this genus Neuinanniella^, for reasons which 
the following account of its structure will render plain. The 
principal distinguishing featui'e of the genus is thus described by 
its founder, viz.: — **Die fur mehrei*e neue Arten aufgestellte 
Gattung Neumanniella untenscheidet sicli von den verwandten 
Gattungen Eminoscolex^ GardMaria imd TeUndrUm duix^h die 
vollst^ndige Unpaarigkeit der Samentascbe/’ This is plainly to 
be seen in J^ewmanniella ruwenzorii. The larger of the two 
examples is 105 mm. long and measures S mm. in diameter, it 
is not strongly pigmented. Thet prostomitm is very smaU and 
retracted within the periatomial segment. 

The setm have the usual arrangement met with in this genus. 
The individual setse of the ventral pair lyre much wider a|)art 

* MioliAelseii^ ** Die (Higoehieten Nordost-Afrikas,** Zool Jsbrb. (AHli* f. Synt.) 
xviii. p. 501. 
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than the closely paired sette of the lateral pair. The distance 
between each seta of the ventral pair is fully five times as great 
as that which separates the two setm of the lateral pair. The 
setie are rathei* small. On some segments, at any rate, of the 
clitellum there are no setse present at all. This is certainly the 
case with segment xiv., w’here the exact position of the lateral 
seta between the nephiidiopoi’e in front and the ovipore behind 
could be easily fixed. There is no trace upon the cuticle (which 
was stripped oft* and examined) of these setie or of the orifices 
through which they piotrude. In Kenmanniella siphonochmia 
Michaelsen particulaily notes that setae are present* upon the 
clitellum. Nothing is said uj)on the matter in the case of other 
species. The absence of setae upon the clitellum is well known to 
occur in ceiiain species of Pheretinia^ while other species have them 
on the clitellum. 

The nephridiopoi^es are very plainly visible upon the clitellar 
segments only with the use of a lens ; but they are not thus visible 
upon the other segments of the body. The leason for this is not 
wholly, if at all, the turgescence of the clitellai* segments, which 
thus makes the pores obvious. When the cuticle is stripped off 
it is very distinctly to be noted that the pores themselves are 
smaller in size upon the preclitellar than upon the clitellar 
segments. The difference is veiy consideiable. This can hardly 
be the result of stretching, and must indicate a hunger nephridium, 
or, at least, a larger terminal duct to the nephridium. 1 observed 
the fii*st nephridiopoi^ upon the thiitl segment. Michaelsen sbites 
(of the species t 'where he notes the point) that the nephridiopores 
lie in line with the pair of ^etas cd, 1 found in Seuinanniella 
ruwenzorii a decided relationship to seta c. These poi‘es are, it 
should be added, near to the anterior dividing-line of their 
segment. 

The cliteUum of XeumannieUa ruwenzorii is complete all lound 
the body. It is as strongly developed upon the ventml as upon 
the dorsal side. Its yellow colour contrasts with the rest of tlie 
lx)(ly. The clitellum shows some variation from species to species 
of this genus in the fact of being saddle-shaped or as in the 
present species. It begins upon the xiiith segment, the posterior 
one-third or so of which is invaded by the clitellai* epithelium. 
At the other extremity it ends upon the xviiith segment, so that 
the dimensions are as in other species of the genus, and as in the 
Eudrilidae generally. 1 have already remarked upon the apparent 
absence of setae upon this region of the body ; there are also no 
traces to be observed externally of penial setae in the neighbourhood 
of the male generative pore or elsewhere. 

The most anterior of the generative pores is the apermaihecal 
aperture. This is very conspicuous in the middle line and just 
on the Iwundary-line of segments xiii. and xiv. It is rather a 
small orifice, but nevertheless quite evident. There is no modi- 

* Z-oo. eit. p. 602, ♦ 

t iV. siphonoehata and K, tenuis, loe. cit. pp. 602 & 606. 
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fication of the integument in its neighbourhood. On the xivth 
Begment are the paired orijicee of the ovid/aeis. These lie exactly 
behind the nephridiopores of tliat segment and not far from the 
posterior boundary of the xivth segment. The apertures are quite 
conspicuous, but not much (if at all^ larger than the nephridio- 
pores upon the clitellum, which, as already mentioned, are 'wider 
than are those apertures upon the segments in front of the clitellum. 

The male pore is a single aperture like the spermathecal pore. 
It lies exactly on the boundary-line of segments xvii. and xviii. 
It is considerably larger than the spermathecal pore, and the 
^tual orifice is surrounded by an area having a rather transparent 
ap[)earance. There is no protrusion of the Bursa propulsoria, nor 
is the orifice situated upon an area which is at all raised beydn<l 
the general level of the body. Apart from the slightly modified 
integument surrounding the male pore, which has no counterpart 
in the case of the spermathecal pore, tlie body of this species shows 
no genital papillce. 

With regal’d to internal structures I have no observations to 
make, save those based upon examination with a lens and a micix)- 
scope in the case of detached pieces of certain organs and systems. 

I have not investigated this Emlrilid by means of sections on 
account of its poor state of presentation. 

"With regard to the alimentary tract, the paired calciferous 
glands seem to me to be rather further back than the thirteenth 
segment, but as the worm waa much softened I should not like 
to be quite certain. The condition of the proximal swrellings 
upon the sperm-ducts seems in this genus to ofier systematic 
characters for the differentiation of the species. For in iV. tenuis 
these ‘‘ Samemnagazine ” are hanlly marked at all, and they 
aie quite conspicuous in X, siphmioch4]Pia. In the present 
species these stnictui^s are present, but rather diffei^ent in 
tlieir condition from those of some other Eudrilidae, Each of 
these swellings upon the sperm-duct is of oval form, tapering 
towanls each end; but instead of lying immediately after the 
funnel of the sperm-duct, there is a consideiEble stretch of nan*ow 
tubular spenn-duct before the funnel. The latter lies deep within 
the s[)erm-sac. 1 have observed the cliaracters of these bodies in 
the smaller specimens, not in that whose structure has served 
for the preparation of the rest of the present description of the 
species. 

I'he terminal male eferent apparedm is constituted as follows : — 
Each of the two prostate or spermiducal glands measured about 
10 mm. in length, and each gland was folded only once upon 
itself, thus forming a U. The diameter of each gland was not 
more than, if indeed quite so mnch as, 1 mm. The (morpho- 
logically) posterior end of each gland ky further forwai*ds in the ^ 
body than the proximal or anteo'ior end of each spenniducal 
gland. Anteriorly each tubular spermiducal gland suddenly 
narrowed to form a.finn and slender duct ; the two ducts running 
backwards soon join and form an unpaired tube which constitutes 
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one limb of a U, the anteriorly directed limb being the Bursa- 
propulsoria. The spermiducal glandg have a a soft opaque appear- 
ance ; they are not hai*d and with a nacreous glitter as in some 
Eudrilids, On the other hand, the Bursa propulsoria has an 
almost metallic appeaiance to the naked eye. It is slender and 
fusiform. There are no penial setae. 

The spermathecal gland of this Eudrilid was unfortunately cut 
into when the anim^ was slit open along the back. It is more 
or less globular in shape, and occupies about the first half of the 
clitellum. It is quite dorsal in position, lying immediately beneath 
the body-wall, and has pushed the dorsal blood-vessel to the 
left. The contents were an opaque white granular mass, in which 


Text-fifif. 125. 



Spermathecal apparatus of Neumanuiella ruwenzorii* 

d. Diverticula of spermathecal sac (N). /. Funnel of oviduct, od. Oviducnl pore. 
$ . Spermathecal pore. 


could be detected nothing resembling a spermatophore, though 
the friable coagulated matter may have been the material out of 
which a spermatophore was to be constructed. The spermathecal 
sac (text-fig. 125), it should be said, widens out from its duct, 
which lies to the right side of the gut, I could see no indication 
of any communication between the spermathecal sac and the 
cavity of the intestine, such as occurs, for example, in Para^Ux, 
The narrow duct of the spermathecal sac shows no nacreous 
glitter, nor does it ultimately widen out into any structure that 
may be termed a Bursa copulatrix. On the contrary, the duct of 
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the Rpermathecal sac just before its opening on to the exterior 
suddenly narrows to half its former calibre and becomes more 
muscular, with transverse and longitudinal fibres* At the point 
whei*e this narrowing begins, two cseca, one on each side, are 
given off and slightly curled backwards. These arise therefore 
from what I have tenned the duct of the spermatheca. These 
caeca are rather longer than the very narrow terminal chamber of 
the spermatheca, with a diameter half again the width of that 
chamber ; each caecum is about half the diameter of the wider 
part of the duct of the spermatheca. Fiom the extremity of each 
cjecum arises a short tul)e with very weak muscular walls ; this 
becomes a little wider, and at a short distance from the sj)erma- 
thecal csecum contains the oviducal funnel, which can be seen to 
fan out within the chamber so formed. The oviduct appaiently 
also opens partly into the receptaculum ovorum ; the short oviduct 
opens on to the exterior in the usual way. The receptaculum 
ovorum was full of eggs. I could find no ovary within the 
chamber into which tlie funnel of the oviduct open.H, and suspect 
that the ovarial tissue has Ijeen entirely tmnaf erred to the 
I'eceptaculum ovorum. In any case, the vai’ious sacs and ducts 
mentioned appeared to form a closed system in which the ovaiy, 
if persistent elsewhere, was not included. I am not clear how 
far this s|)ecies agrees and disagi*ees with others of the genus. 
In thi*ee of the four species described by Michaelsen, that naturalist 
figures a tube which encloses the oviducail funnel at one end and 
opens at the other into the spermatheca! stic. There is no in- 
dication of any diverticula of the spermathecal sac wliich receives 
tlie Y€'»rbindungssehlauch,” such as I find in Neumunniella 
mwenzoHi. Nor could I, as already mentioned, detect a special 
oNurian me lodging the ovary and communicating with the rest 
of the egg-conducting apparatus, such as Michaelsen found. It 
should l>e observed that this bifui’cation of the spermathecal 
sac anteriorly to receive the oviducts is exactly like the disposition 
of this me in PolyioreiUm, Its presence in the species Nexmmti- 
nieUa ruwitnzani necessitates a revision of the generic characteis 
used by Michaelsen, who uses as a generic character the fact that 

Samentasche ganz unpaarig.” This character alone therefore 
serves to disenminnte the present species fnun all of those 
descriht»d by Michaelsen. It may be thus defined : — 

Neamanniella mwenzorii. 

Le7tytk 105 mm., breadth 3 mm, Distatm between ventral eetoe 
about five times that between dorsal setae. Some of the setae absent 
from diteUum, CHtellum complete, xiii,/;eviiL Male pore si^tgle, 
median, tipon xvii,fxmL Spermatimai pore single, median, upon 
xiii,/xiv, Spermiducal glands with wdl-ma^ked narrow long duet, 
each of which joins its fellow to open into fusiform muscular 
terminal dmnhin*, No penial setae, Spermatheced sac wUh two 
dimrtievda, which receitte oviducts at extremities, and a small narrow 
musevdar Bursa propvdsoria. 
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Eminoseolex mwensorii, sp. u. 

I refer to a new species of the genus Eminoacolex a worm 
which is considerably softened, but in which the more important 
characters are neveiiheless plainly visible. The completely paired 
condition of the male and female oigans, coupled with the ventral 
calciferous pouches in segments ix., x., xi. and the paired glands 
in segment xiii., are decisive of its generic position. 

Text-%. 120. 





Ventral view of TSminoMctdex ruwenzorii. 
Some of tlie segments are imml>ere(l. 


The worm measures rather more than 200 mm. in length by 
4~5 mm. in width, and is thus the largest species of the genus. 
The colour above is dark purplish brown. The clitellum was not 
developed. The aetce are paired ; but the phrase descriptive of 
these structures in Michaelsen^s amended definition of the genus 
viz., ‘‘ Borsten ventral sehr weit, lateral enger gepaart/’ hardly 
applies to the present species. 

• “Die Oligoctieten Nordoat-AfrikoK,• ** Zool. Jabrb. (Abth. f. Syst.) Bd. xviii. 

p. 482. 
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The ventml setse (text*%. 126) are rath^M? wide, miich as in Fdy- 
toreuitm, but the lateral set^ are only slightly more approximated, 
the proportions being about 5:6, It is remarkable that on the nine 
or ten anterior segments of the body the ventral setss are very much 
larger, perhaps twice the size of the lateral setee ; this discrepancy 
ceases a^r tlmt point, and both pairs of setae are equisized and 
small. The ventral pair of setie of the xviith segment are 
absent. 

The mphidioporea lie in front of the lateral ]^ir of set», and 
are not specially related to one or other of the pair. They appear 
to begin in the third segment. 

The ovidv4:al pores are upon the xivth segment, in line with the 
nephridiopores. 

The aparmathecal pores are paired as in other species of the 
genus. The pore of each side lies in fiont of the outer of the 
ventral pair of setae. The pores are not very large. 

On the following intersegmental fun*ow (i. e., xiii./xiv.) are 
two pairs of minute orifices, which lie on a level with each of the 
four ventral set^e. They are rendei’ed more conspicuous by being 
suri'ounded with a yellowish area. This area is the expression of 
internal sacs, which prol)ably correspond to the copulatory glands 
found in many Earthworms of the families Megascolicidm and 
Geoscolicidie, but not, I believe, hitherto recorded among the 
Eudrilidie. These sacs, though small, are very easily to be seen 
when the septum separating segments xiil. and xiv. is pushed 
forward. 

The male pores are very lai^e and consrpicuous, and lie between 
segments xvii. and xviii. in a straight line with the sperniathecal 
pores. The daps of skin surrounding the pores cause them to be 
rather obliquely set, as is shown in the accompanying figure 
(text-fig. 126). The hinder margin of each orifice is much 
thickened and forms a glandular |jad ; the two very nearly meet 
in the middle line behind. 

The intersegmental septa not very much thickened, and 
tliey cease to be at all thickened after that which separates 
segments xi./xii. The gizzaixi, which is well developed, though 
not very large, lies undoubt^ly in segment v. The median 
calciferous pouches are in segments ix., x., and xi. The paired 
calciferouB glands of segment xiii. have rather* nn unusual form. 
Each consists of a relatively narrow tubular coiled structure very 
much longer than it is broad. This lies coiled on each side of the 
gut in the xUith segment. 

The dorsal blood-vessel is nowhere double; the last pair of 
hearts is in segment xi. 

The male organs are much like those of other species of this 
genus. The present species is holandrous, and the sperm-sacs are 
two pairs, more or , less tongue-shaped bodies, in segments xj. 
and xii« The ^ids the sperm-ducts neat* to where they open 
into the spmmi-sacB are, as in other EudriUdm, dilated into w^t 
Michaelsen has turned a ^ Samenmagasin/’ As in other species 
Paoc. Zoon. Soc,— 1907, No. XXIX. 29 
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of Mmimseohsc^ the region of the fiperm-ducts in question is not 
only widened but is <d some length and coiled, forming a body oi 
oval contour constituted by the closely approximated windings of 
the tube. It is conspicuous through its white colour as in other 
Eudrilidse. The sperm-duct opens into the tip of the spermiducal 
gland (text-fig. 127), which is in this species directed forwards ; the 
entire gland is sausage-shaped and bent once upon itself. It ends 
in a narrow muscular duct which opens into the rather large 
Bursa propulsoria ; the latter is of circular contour. There are 
no penial setse. 

Text-fig. 127. 




Terininal male orgatas of Mminoseolex rwomzorU, 

B.c, Bursa propulsoria. p. Spermiducal gland. v*d. Vas deferens. 

The female organs of gemnUion were so much softened that 
some details have probably escaped me. It is, however, plain 
that there are a pair of nearly spWical spermathecal sacs which 
are perfectly free fi'om each other and do not communicate, as in 
some species of the genus, at the distal extremity with each other. 
The oviduct is very long and straight in its course ; anteriorly it 
is seen to communicate with a rather small receptaeulum ovorum, 
which lies close to the septum dividing the xiiith from the xivth 
segment to the outside of the oviduct. In the other side is a slight 
swelling which appears to be fixed against the septum dividing 
the same segments, which doubtless re^nresents the Sitrichter- 
blase*’ and the “ Ovarialblase.” I am doubtful whether this 
chamber is also in communication with the spermathecal sac 
or surrounds it. It is not, however, necessary to settle this 
point for purges of the identification oi the species, which T 
believe is sufficiently distinguished from other species of the genus 
hitherto described. Ctf these there are ten species Imown, 

A peculiarity of JSminoMColex ruwenstorii is the thickmied fold 
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whioli bounds the male pores posteriorly, and is comparable to a 
rudimentaify penis or pair of penes. Of this structure there seem 
to be the equivalents in a few other species, viz. in E, syheatns 
E, bamirmf, E, mwmanmt^ E, vvri^woem, and perhaps 
E, Although the mere thickening which I have 

figured in E, rmoenzorU is different from the projecting penis of 
E, virideseemy the immaturity of my specimen might account for 
the difference very easily. 

But Eminomsdex ruweazimi is to be distinguished from E. 6^ 
vedria and E, barni/nii by the fact that the dorsal setce are further 
apart than in those species, where the distance e^b is three times 
the distance c-d. It cannot be confused with E. newmanni by 
reason of the fact that in the latter species the spermathecal 
poios are opposite to the lateral setce, whereas in E, rmoenr 
zorii they are, as in the majority of species, in front of the 
ventral setae. There remain E, toreutm and E» virideaeens* In 
the latter species however, the spermathecal pores are a segment 
further back and are placed in a common depression ;*in E. tomUm 
the spermiducal glands appear to have a different form and the 
spermsthecie are larger. ErttmoscoUx ruwmzorii may be thus 
defined : — 

Eminoscolex rnwensorii. 

Length 200 wm, ; breadth 4-5 mm. Vetitral aetas ranker further 
wpart than Uxteral^ the proportions being 6 : 5. Ventral eetm of nine 
anterior segments enlcarg^. Male pores xmL/xtmi., with thiekensd 
posterior margms (a penis ; femcUe pores xii./xiii,, in line with 
seUi b. CopaJlMory-glm\d pores on xiii.lxiv. Froxiimid ends of 
four spermnlmts widened and tioisted into a closely adpressed coU. 
•Spermiducal gland of o’tdy rmderate lengthy with narrow mmadar 
duct. •Spermathecee more or less spheriealy 7iot conjoined. 

4. Soino Notes on Hybrid Bears. 

By Henry Schbrrkn, F.Z.S. 

[Received April 9, 1907.] 

The fact that some months ago the Hon. Walter Rothschild 
purchased from Stuttgart and deposited in the Society’s Gardens 
two hybrid Bears attracted attention to these animals, and 
induced me to look into the literature on the subject. Bears play 
a considerable part in folk*lore ; and one might have imagined 
there would be many refermices to cases of hybridity, seeing that 
these animals have been credited with csrryh^ off women. The 
following story is quoted by Gesner ^ Ibom Qifiius : — 

De Philippo Cosseo Constantiensiiun sams prsefecto^ ingenu- 

* MidiMlM, Zool. Itihvh. (Abth. f. fijrtt.) xviil. p. 496. ^ 

t Xd. MT. Hamb. wiia. Anal. xvii. X Xd. ibid. xiv. 

j] Miobaelioii, ORgoeSfeta in * Baa Jm. 10 (BciliiH 190C)| p. 407. 

f * HlatoHa Ani^aRiiin,* Kti i, p. 10^ 

29 * 
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arum artium perstudioso, qui hoc ipsum se ex bono authore 
comitam habere, mihi valde affirmavit : ursum aocepi ex montibus 
AUobroguin puellam in speluncaxn lupukse, eandemque venereo 
complexu et osculatione prosecutum fuisse: atque ex pomis 
agr^tibus, qu» pennulta quotidie in spelnncam inferret maturiora 
studiose delegisse, eidemque edenda amatorie dedisse, ac^nimirum 
ctirn ad cibi inquisitionem proficisceretur, ingenti saxo speluncam, 
ne puella exire posset, occludisse. Oum autem post longam 
inquisitionem parentes ursinum latibiilum pweterirent, suam 
peradolescentem animadvertisse, saxoque legre depulso, earn 
recepisse.” 

Similar stories have been told from remote antiquity of the 
anthropoid apes, and among them cases of hybridity, though 
suspected, are not established. 1 am acquainted with no case 
of hybridity in Bears in a wild state, and with but few in 
zoological collections. Dr. Biundes has suggested that the 
absence of records of wild hybrids is due to the fact that the 
species occupy regions widely sepamted ; and that the paucity of 
menagei'ie-bred hybiids may be accounted for by the fact that 
there is always the fear that putting two individuals in one cage 
may have b^ results, since a fight between two adult bears is 
sure to terminate fatally for at least one of the combatants. 

In an article in the ‘ English Cyclopjedia ' Broderip refers to 
a belief in hybrids between the dog and the bear; and says that 
an account of such a creature was given in the ^Histoires 
Prodigieuses extraictes de Plusieurs Fameux Auteurs Qrecs et 
Latins, sacrez et proplianes, divis^es en Cinq Tomes, le pi*emier 
par P, Boaistuau ; Tome Premier. Paris, 1582,' That author 
illustrated bis article with a figure of the animal, of which a copy 
is reproduced in the Cyclopaedia. This animal (Broderip writes) 
the author states he saw in England in the i*eign of Elizabeth, 
but the probability is that he was deceived by the English bear- 
wards and dog-fightei's of Elizabeth's time, and that some dog 
selected for its beai’-like appearance in certain points, an 
api^rance aided by cropping the ears and tail and other skilful 
artifices, was palmed upon him and upon others as a hybrid 
engendered between a dog and a bear. As Boaistuau's book is 
rare, I have transcribed the passage from the copy in the British 
Museum Library (ed. 1566, ch. xxix.); — 

“ Cest animal monstrueux, quo tu vois figure au commencement 
de ce chapitre, est engendre d'un Dogue d'Angleterre et d'un 
Ours : de sorbe qu'il participe de Fune et de Fautre nature : Ce 
qui ne semblera estrange 4 ceux qui ont observe k Londres 
comme les Dogues et 1^ Ours sent logez en de petits cachots, les 
uns aupres des autres : et quand ils sont en leurs chaleurs, ceux qui 
sont deputez pour les gouvemer, enf erment une Ourse et un Do^e 
ensemble, de sorte que pressez de leurs fureurs naturelles, ils 
convertissent leur cruaut4 en amour, et de telles co&jonotions 
nayssent quelquefois des animaux semblahles & cestuy, encore que 
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soit bien rarement : entre lesquels i’en ay observe deuK^ qu’on 
avoit donn4 k monseigneur le marquis de Trans : Fun deequels il 
fist present k monsieur le Oonte d’Alpbestan, ambassadeur de 
FEmpereur : Fautre qu*il a faict amener en France^ sur lequel i*ay 
fait retirer cestuy au naturel, sans que le peintre y ait rien 
obmis.^^ 

The first well-established case of hybridity in Bears appears to 
have occurred in the Society’s Gardens between a Black Bear cf 
{(Jrsm oAnericanm) and a European Brown Bear Si. {U* arctosy 
Copulation was observed in May 1859, and on Dumber 31st 
three cubs were born, ** naked and blindy and about the size of a 
full-grown rat.” One cub was oirried by the dam in her mouth 
for a day or two ; and as it disappeared it was supposed that she 
devoured it. At the age of five weeks the surviving cubs ( d > ? ) 
were “ as large as a common rabbit. Their eyes began to open 
by this time ; they were covered with a short thick fur, and were 
nearly black.” This last observation is of some value, as it 
supj)orts those of other authorities with regard to the coloration 
of the hybrid cubs following that of the male. Mr. Bartlett did 
not give the duration of life, but reference to the Occurrence 
Book shows that they died on Feb. 14, 1860. 

The next case occuired in the Zoological Garden, Cologne, the 
male parent being a European Bix>wn Bear ({7. arctoa) and the 
female a Grizzly Bear {U, horriMlis). Prof. H. Alexander Pagen- 
stecher, of Heidelberg, visited the Gardens in Paris, Lyons, and 
Cologne, and the following passage t oqcurs in bis account of what 
he saw in the city last-named 

“Von llaubthieren haben wir namentlich noch den Baren- 
zwinger, ausgezeichnet durch die jimgen Bastarde vom gewbhn- 
lichen braunen Baren und der grauen Barin, welche in dem 
weiten Kafige trotz ihres gewaltigen Korpers mit solcher Schnel- 
ligkeit umherrannte, dass man von der eminenten Gefkhrlichkeit 
des Thieves in der Freiheit eine geniigende Vorstellung zu erlangen 
vermochte.” 

There seems to be no doubt about the event, but particulars 
were not entered at the time in the records of the Garden, 
Dr. Wunderlich, in reply to my enquiries, regretted that he could 
add nothing to the foi*egoing account, and informed me tha.t no 
one now in the Garden remembered the hybids* 

Hanover Zoological Gaiden is said to have been the scene 
of the third case, about whi^, ^however, some doubt exists. 
Dr. Theodore Kottnerus-Meyer, wilting on Mammalian Hybrids 
says : — 

In den aohtziger Jahren • . . , besass der Hannovevsdie 

* 

• A. J). ^ 8. 188(V p. MO.^ 

t * iSpatoeteber Qwteu,’ 1M7, pp. 887. 988. 

X * Siirten,^ p* Sir 
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Qartea audi eine Orislyblurin (CT. ferox) die in glUcklichster Ehe 
mit etnem Braunbaren (U, aretoe) lebte, nnd wiederholt von ihm 
mit Srfolg gedeckt wurde. Die Jungen glichen dem Vater und 
batten ganz den Typus des Braunbaren.^’ 

Dr. SchSLff, who has been Director since 1893, can find no trace 
of these hybrids, but has kindly promised to make enquiries. 

The hybrids now in the Society’s Gardens were born in the 
Garden which formerly belonged to Herr Nill, who bred hybrids 
between Polar and Browm B^rs since 1874. His original stock 
consisted of a Polar Bear cj , about 3^ years old, and a Brown 
Bear $ , a year younger. Having shown a friendly disposition 
to each other, playing as freely as they could through the bars, 
the experiment was made of putting them together, with the best 
results. In the summer of 1875 copulation was observed, and on 
January 9, 1876, two cubs were thrown, which were (juite white. 
The colour, however, soon changed to a silver grey with a bluish 
tinge, and by the summer to dark brown with a similar tinge. 
There was no sign of the whitish neck- or najie-band, generally 
more or less noticeable in young Brown Bears ; and by the end 
of the summer the coats were yellowish wdiite. Two other cubs 
were bom fiorn the same pai'ents on January 14, 1877, and the 
following report on them by Dr. Steudel and Herr E. v. Maiiens ♦ 
is worth quoting in full : — 

“Die beiden halbjahidgen sind gegenwartig vorheiTschend 
graubraun, doch etwas ungleichmassig, die Kehlgegend in ihrer 
ganzen Ausdehnung aufiallig hell fast weisslich. Die beiden 
anderthalbjahrigen sind viel heller, KUcken und Seiten isabell- 
farbig, ein dunkelbrauner Mittelstreifen, l)ei dem einen ziemlich 
breit fiber den ganzen Bficken sich erstreckend bei dem andem 
nur in vorderen llieil schwach angedeutet, Oberseite des Koj^ef 
hellbraun, Unterseite des Kopfes und Rumpfes weisslich, allevier 
Extremitfiten noch ziemlich dunkelbraun.” . 

Two other lots of cubs were bom from the same parents ; and 
then one of the female hybrids was paired with th(» Polar Bear 
(hrar sire), and produced in succession several litters of three- 
quarter blood Polar Bears. The old female Brown Beai* was 
given a mate of her own species, and produced normal cubs. It 
was established that the half-blood Polars were fertile inter se, as 
were the females with a pure Brown male. 

The original Polar Bear died in the summer of 1898, and the 
female Brown Bear, which had thrown more than fifty cubs, was 
shot when the Gai*den was closed in 1906. At that time the 
hybrids (Polar and Brown) now in the Society’s Gardens were 
purchased. Both ai^ females, one half- and the other three- 
quarter Polar, The half-blood was bom in December 1893, and 


* * i^losiicfasr Oaftea/ 1877, p, 408. 
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in December 1897 she threw the three-<juarter blood cub to her 
own sire, the original Polar Bear, which it may be mentioned was 
obtained by von Heuglin's expedition. 

In his last Guide (undated) to his little Garden, Herr Kill thus 
described the animals : — 

“WEhrend die Bastardmutter gelblichbraun mit helleren 
Abzeichen am Kopf und dunkleren auf dem Biicken und an den 
Fiissen gefarbt ist, in den Kbrperformen aber noch zwischen Eis- 
und Braunblir steht, hat das dreiviertelblutige junge Tier vbll- 
standig die Gestalt und die Farbe des Eisbaren angenommen 
und ist nur noch durch eine ganz hellbraune Scliattierung Tangs 
des Riickens von einem solchen zu unterscheiden.’* 

Since then the young luis grown darker, but were it possible to 
put her to a Polar Bear her cul>s would pi*obably be indistin- 
guishable from those of the true Urav^s maritimus. When I 
visited the pretty Garden at Halle-an-der-Saale last summer, the 
Director, Dr, Gustav Brandes, drew my attention to a cage con- 
taining a male Polar Bear and a female Brown Bear, and remai'ked 
that he had rejison to lielieve they had produced young, which 
had been eaten by the dam. Early in February of this year he 
kindly informed me that cubs had been bom, and the mother was 
caring for them. The animals were put together in 1902; 
copulation was observed in the summer of 1904, and at the close 
of the year the female withdrew into the inner compartment, 
remaining there for some days, but it was impossible to be certain 
that a birth had taken place, though the condition of the mammae 
rendered that probable. Pairing again took place in the summer 
of 1905, and there was the same uncertainty as to results. 
Dr, Brandes, however, assumes that in lx)th coses cubs were bom 
and eaten by the dam, whose instinct of fostering her young had 
not developed. In July 1906 pairing was ob^rved, and on 
Januoiy 23, 1907, three white cubs were bom. Lest I should 
unintentionally misrepresent Dr. Brandes^ view I quote a passage 
from his letter textually: — “Mich freut es, d^ ich wieder 
einmal meine Ansicht, dans sicb das Brutpfiegeinstinkt erst 
entwickeln muss, mal wieder glanzend bestatigt hat* Man kann 
sich keine bessere Mutter denken, und db^er hat sie doch 
zweimal die J ungen gefressen.” By the end of February the dark 
dorsal stripe was pi^nt. These cubs will be kept imder close 
observBrtion, and photographed from time to time, in order to 
illustrate the colour-changes in the coat. For more than a year 
Dr, Brandes has kept a Korean female Black Bear {l/rms tar- 
quatua) with a pair of Sloth Bears {Meturaua urBinua)^ and they 
have lived peaceably together, ^ough no young have been 
produced. 
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U4. 

A?a<diiii<iiutD> 262, 265* 


I Arachnoidia, 252. 

ray-lanket(erif 250, 
261, 255, 257. 

/ Archfeopteryx, 232, 23^1, 
234, 235, 236. 

I Archernis 

callixantha, 86 . 
eucasma, 86 . 
ignealiSt 86 . 

Arctogalidia 
trivirgata, 198. 

Arctoinya 

iwirmoUat 212 . 

Artamia, 353, 364, 357, 
858, 369, 365, 366, 
371. 

Artamua, 853, 357, 358, 
359, 865. 
lewsog€L$ter^ 362. 

Arvicautbia 
doraalU, 294. 

Arvicola 
rutilus^ 413. 

Atherura 
africana, 210 . 

Aulacodea 
ojcropemlUf 76. 

hipmcicUiat 76, 87. 

diop^Uf 76. 
goniophoraUtt^ 76. 
lunolut 76, 87. 
pUcttfaUa^ 76. 

76, 87. 

trichoomdUt 76. 

Aulaoorbamphus 
mdoaitUt 1 . 

Barbua 

309, 311. 
ekpkmtU^ 310. 
wtmnia^ 308. 
hoMi, m 
310. 
kmlmit 3^. 


Barbua 

natalefmB, 309. 
polgUpUf 308. 

rapaa^t tjffJ. 

sector, 309, 311. 
trimaciUatus, 310. 
Barentsia 
misakiensis, 252. 
Benhamia, 415. 
Bettongia 
ogilbgi, 205, 207. 
peniciUtUa, 205, 207. 
Bitia 

wrietans, 51. 
gahonim, 51. 
nasicomis, 51. 
Bocohoria 
cdipalis, 79 . 
aurotiiwtalis, 79 . 
euphranoralis, 79. 
invertalis, 79. 
telphusaUs, 79. 
B<BoUrclia 
hyolimlia, 86 . 
ihnbata, 86 . 
Bombinator, 327. 

ortentalis, 414. 

Boa, 115. 

grumUem, 301. 
Botyodea 
fuiaUs, 81. 
Jlavibaaalis, 61. 
Bradina 
glotucinalis, 77. 
impresalu, 77 . 
mekmoparaa, 77 . 
Bramatherlam, 114. 
BttbaDa 
caama, 184. 
Bitehaaga, 367. 

Bufo, 335, 337. 
<^im,d36,337,348« 
-marinm, 336; 
wigmtu, 4li, 
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Bullimus 

HI. 

Buteo 

dwertorumt 171. 

Oalamaobrous 
aUnpunctalis^ 86, 67. 
tran^ilalis, 8G. 
Calamites 
cyanea^ 328. 

Oalliste 
fastuom, 143. 
Calogale 
rutUus, 6 . 
Calyptorhynchus 
hankei^ 380. 
Oampopbaga, 361. 
Oampylognathus, 225. 
Oanis 

unthua, 173. 
curvipalahis, 403. 
Capoeta, 309, 310. 
Capra 

megaceroSf 188. 
Caprinia 

ca^ianenlis, 80, 87. 
cmiglohaialk, 
fdaeri, 80. 
oeellalis^ 80, 87. 
Oapromyg 
pUorides^ 208, 216. 
Oepbalopbna, 115. 
cormatuii 114. 
grimniii^ 185, 298. 
'maxweUi, 185. 
mtalenm, 298. 
Ceratopbryne 
mmtaf 327. 
Ceratophrys, 351, 352. 
dormia, 331. 
namta, 324. 
omata, 336, 347, 348. 
Oercoleptes 
caudivolvulm^ 198. 
CercopithecuB 
aWtgulariM, 286. 
camphettit 2 . 
denti, 2 . 
monUt 2. 

pygiirythruB ergthmr^ 
chu6, 286. 

Cervicapra 
amnaimm, 237, 299. 
— ocddentalh, 237, 
hohor, 185, 186. 

Cervus 

amtotelU^ 192, 193. 
cQ»hmmmm, 1. 
daphm, 2, U4. 
mmcd^ L 

ai^, 192, 216, 219. 


ObalciddB, 58, 59. 

ooellatus^ 59. 
Cbalcidoptera 
emmaiiSt 79. 
CbaouicleoliB, 45-49, 

53. 

Cbamceleon, 58, 67. 
bcuAluctis, 36, 39, 40, 

44. 

culcartfer^ 36, 37, 39, 

41 43 44 

diUpis. 36, 37, 39, 40, 

41, 43, 44. 
momchiBi 36, 37. 
parvilohuSf 36. 37, 38, 

39, 40, 41, 44. 
ptmilm, 36, 39, 41, 42, 

43, 44, 45, 68. 
tanioftranchus^ 36, 41, 

42, 43. 44, 68. 
vermcomst 36, 37, 38, 

40, 42, 44, 49. 
vul(/ans, 36, 37, 41, 

49. 

ChlamjdophoruB, 198. ♦ 
ChlainydoBMuruB, 52. • 

Cii'rbochrista j 

atheriaHs, 69. I 

caconalis, 69. | 

Jiguraf€r/Uf 69. i 

pulehellalis, 69. i 

Clarias 

gariepinm, 311. 
Coaphaloerocis 
medinalin, 79. 

Cobus 
lechwe, 237. 
rvl/erfsi, 237. 
smithenianm^ 237. 
Co&logenjs, 193. 

paca, 209, 216. 

Coluber j 

corais couperi^ 284. 
CompsognathuB, 231. 
Connoobfietes 
gnu, 184, 190. 
iaufinm, 184. 

ContopuB, 354, 358. 
Coptobasis 
metopsectralis^ 77 . 
Conrinella, 358, 358, 
359, 360. 

Cotacbena 
aluensis^ 74. 
trivitrali$^ 74 . 

CraseoniyB 
hedfordia^ 405, 418. 
CrioatomyB 
gambianus, 295, 296. 

— adventoTt 295. 

— viafot, 295, 296. 


Crocidura 

Jlavesecns Jlavidula, 
290. 

sglvia^ 290. 
CroBsarohuB 
fasciatust 291, 292. 

— nutcrurmf 291. 

— mieacms, 291, 292. 
obacurus, 198, 199, 

200. 

Crunorays 
fallax, 142. 
melaniuHy 141, 142. 
Cryptoproota 
jerox, 198. 

Cuon 
alpinus, 2 . 

CyclorbiB, 375, 377. 
Cylindrceciutn, 252, 256. 
Cymoriza 
ufftalis, 76 . 

Oynictis 
levaillanti, 198. 
Cynoinys 
h(doncianu$t 212 . 
Cynopterus 
sphinx, 8 . 


Bafila 

apinicauda, 173. 
Dasypus, 192. 
mintdus, 198. 
villmnx, 198. 

Dasyurus 
maugai, 206, 208. 
viverrinua, 206, 207. 
Deba 

althealu, 81. 
stirrecUtiia, 81. 
Dendrogale 
frenata, 8 . 
Dendrolagus 
hmnetUi, 202, 208. 
Dicbocroois 
biwaculcUia, 81, 87. 
evaxalia, 81. 
nigrilinealia, 81. 
patdalie, 81, 87. 
punctiferaUs, 81. 
xmihocgma^ 61. 
Bicruruf , 358* 
Didelpbyi, 188, 216, 
220 « 

maraupioHa, 200, 216. 
nudicaud<da, 208, 
BilooaromuA, ^6. 
Dimorphodoa, 224, 225» 
228, 283, 

Diplodooiifi 2S1. 

DipuB, 219, m 



BoIiohotiS) 208, 2O0» 

210 . 

pataekanicat 209, 210, 
216. 

Boroath«riuin 
aqmtvmm, 190. 
Bracamura 
albmiffraliB, 77. 
horoohroa^ 77. 
torridaiu, 77, 87. 
umoaloraliB, 77- 
Braco 

volan$, 229, 230. 

BrotiiasuB 

nova-hoilmidia, 172. 
Bromioia 
nana, 206, 208. 
Dryoscopua, 360. 
Bjrtiaoua, 323. 


Echidna, 219. / 

EdoUus, 3mt, 367. 

366. ! 

Eiapnunia 

davidianu», 2. , 

Elepbas, 192. 

(^ricanua, 243, 247, , 
381, 403. ‘ 

— alhertenaia, 884, 402, 
408. 

— ccLpenaia, 384, 385, 
386, 387. 

— oavendiahit 394, 395. 
cwlotia, 384, 389, , 

390, 399, 401. 

— A'ftoohenhamri, 384, . 
388, 391, 392, 393, 
394, 395, 398, 403. 

— orieauM, 398. 

— oxyofis, 884, 391, 
394. 395, 397, 398, , 

399, 401, 402. 

— pceli, 393, 394. 

— pumiiuf, 248, 384, | 

400. 


— rothachUdi, 399. 

— aeloim, 387, 388, 
389. 

— toxotia, 385, 386, 
388,389,390. 


— t^picua, 884, 387. 
antiquua, 289, 2^, 
244, 245, 246, 247, 

248, 249, m 
capmaia, 36^. 
cretdxma, 288, 239, 240, 

241, 243, 244, 246, 

249, 250. 

cypriotaa, 240, 241, 

242, 243, 240. 
maximm, 282. 


Eiephas t 

melitenaia, 239, 240, 
241, 242, 243, 

249. 

fMridionalia, 239, 243, 
249. 

mncddrimak, 246, 247, 

m 

mnutdicua, 247. 
planifrona, 408. 
priacua, 239, 243. 
Eminoscolex. 415, 423. 
bm*nimi, 431. 
veutnanni, 431. 
mmneorii, 428, 430, 
431. 

aylveetria, 431. 
torewtm, 431. 
tnridaacena, 431, 
Endotricha 
alhidlla, 74. 

paraicopa, 74. ! 

Equua, 220. | 

chapnmni, 193. 

Erethizon 
doraatum, 211. 
Eriinetopua, 268> 
Erinaceua, 220. 
afyirua, 196, 197. j 

europixua, 197. i 

Eristalia ! 

tenax, 319. I 

Escbatocepbalus j 

veapertuionis, 328. 
Etiella 

fitacaiia, 69, 87. 

Euinecea, 56, 58, 59. 

adgerienaU, 59. 
Euryoeroa, 3^ 357, 380, 
364,368,371. ' 

prevoatiiy 369. | 

Eurypyga 

Miaa, 2. I 

Katepbria \ 

cnhrata, 78. j 

EToiomyti, 404. | 

amurenaia, 405, 413. 
mikado, 405, 413. { 


Falia, 143-168. 
ap., 6. 

an^^nm, 150, 151, 


aunUa, 145. 
aureua, 151. 
badia, 145, 164. 


hmgdUmia, 6, 165. 
cmmUa, 150. 
eaffm, 159. 


ewiffaia, 159. 


Felia 

catuB, 143, 149, 150, 
152, 154, 155, 160, 
161, 167. 
farua, 150. 
caudata, 162, 165. 
ehavM, 162, 164, 165, 
166. 

donmtiea, 149, 150, 
167. 

ferua, 150. 
hiapamca, 149, 150. 
huttoni, 151. 
inconapwua, 151, 
156. 

jaguarondi, 145. 
Imgicepa, 151. 
lybix'.a, 158, 166. 
'midagaacarienm, 151. 
inanul, 155, 157, 161, 
299, 3(X), 301, 302, 
m 305, 306. 
nigripectua, 306. 
ocreata, 14S, 162, 155, 
156, 157, 158, 169, 

160, 161, 162, 163, 

166, 166, 1<17, 290, 
301, 304, 805, 306. 

— agria, 151. 

— caffra, 166, 168. 

— aarda, 158. 
omata, 165. 
pardcdia, 172. 
pardna, 198. 
rtiber, 150. 
rubigimaa, 165. 
ainensia, 150. 
airiata, 151, 167. 
aylveatria, 148, 149, 150, 

152, 155, 157, 158, 
169, 160, 161, 162, 
163, 164, 165, 166, 

167, 168, 304, 305, 
306. 

tcmmineki, 145. 
tigria, 157. 

torquata, 146, 151, 

152, 156, 159. 160, 

161, 163, 164, 165, 
167, 168. 

vulgaria, 149. 

Filodea 
xanthtdia, 60. 
Fradartoella 
emningioni, 250, 251, 
254,257. 
dvphaaiai, 254. 
puicherrima, 254. 

> regim, 254. 
aukdfia, 251, 254. 

254. 
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Funambulus 
berdmoreit 10 . 
TufigmUfitBciis, 10 . 

— tifpicmt 10. 

FunisMsiuriw 
cepapi, 292. 
frerei, 292. 
p<diiatU8t 292, 293. 

— omatus, 293. 

— muhelimSf 294. 
9p(m»m^ 292, 293. 


Galago 

conipidUaius, 287. 
craaatcaudaia, 197, 
287. 

ffrantif 287* 
moholi, 286, 287. 
moiaTMcm^ 287. 
senegalensis, 287. 
Guleopitliecus, 227, 228, 
229. 

Galictis 
harhara, 198. 

GaUinago 

aqaatoHalis^ 29, 35. 
auoklandicat 28. 
auftrcdis, 26, 28, 34. 
cmle8ti»t 12-35. 
delicata^ 22, 24, 26. 
frenata, 26, 28, 34. 
gcdlintda^ 29, 30. 
major, 27, SO. 

TtiegcUa, 31, 32, 33, 34. 
nigripennis, 29. 
nobilis, 26, 27, 34. 
paragmyw, 26. 28. 
raddU, 24. 
soUtaria, 30, 31, 32, 
34. 

stermra, 25, 27, 33. 
Gardullaria, 423. 
Gaatro^teuB 
ileineUtahnerit 414. 
Gazella 

euchore, 187, 188. 
Gecko 

mattrUmicm, 52. 
Genetta 


sp., 291. 
JeUncbt 199. 


letahm^ 291. 
Geothelphttsa, 274. 
Geotrupea 
9pm^er, 313, 318. 


stercoramai, 318. 


iyphctus, 319. 
Gerrbonotua, 55-59. 


eanUeui, 56, 57. 


Gerrhoaatirtta, 56. 


Giraffa, 100-125. 
Camelopardalis anii^ 
quorum, 105, 120. 

— cottoni, 121 . 

— wardi, 106, 119, 

122. 

reiicuiatus, 124, 125. 
Glauconjcteria 
papilio, 288. 
variegaiue, 288. 
Glyphodes 
actor ionalu, 82. 
tsgealis, 82. 
agaihaUs, 82. 
amphitrUalii, 82. 
hMor, 82. 

hrunneomarginalis, 84, 
87. 

c<e6alie, 82. 
canthxUalu, 82. 
celmlis, 82. 
delieiom, 82. 
doleschali, 82. 
eurggania, 82. 
eurytusalk, 82. 
exmda, 82. 
exqtmitalie, 84, 87. 
flavieonalis, 82. 
glaucvlalie, 82. 
hilaralie, 82. 
hgpomelas, 82. 
indica, 82. 

UysalU, 82. 
laceritalis, 84, 87. 
laticostalie, 82. 
margaritaria, 82. 
marinata, 82. 
multilin^is, 83, 87. 
ophicmUis, 
paucilinealis, 83, 87. 
perapicualu, 83, 87. 
pfeiferm, 82. 
pudiocdU, 83, 67. 
quadristiginalie, 83, 
87. 

eeotinotodu, 82. 
stclalu, 82. 
suhaeuealu, 82. 
mrdlis, 82. 
tricclo/ralu, 82. 
wndma, 82. 
unionalie, 82. 
zdimalis, 82. 
GfoniorliTnchiui 
graialie, 81. 
Gonoptera 
matrix, 

GorUla 

garUla dUkli, 237. 
Qrauealuf, 3^, 357, 
378. 


Gulo 

luecm, 198* 

Gjiunorhina, 353, 356» 
357, 859, 360, 361, 
365, 367, 368, 370, 
371.372. 

organioum, 355, 363. 


Haeinogre^nna 
manaoni, 284. 
pocoeki, 283. 
rarefaciene, 284. 
refringm$, 284. 
shattocki, 284. 

Hahnaturua 
bennettii, 202, 203. 

Hapale 
aevillei, 99. 
illigeri, 99. 
jacchus, 98. 

Haplochromia 
moffatti, 811. 

Hatteria, 59. 

Helictis 
personata, 198. 
pierrei, 7 . 

Helix 

pellita, 244. 

Helladotherium, 113. 

Heloderina, 59-fe. 
horridum, 61. 
»U8pectum, 52, 61, 62. ' 

Hemitragus 
jemlaicus, 188. 

Heortia 
domincdie, 85. 
vitemidee, 85 . 

Herpestea 
hirmaniciis, 6 . 
exilis, 6. 
griseus, 198. 
jamnicuB, 6 . 
pulvendentue, 198. 
TfUilus, 6. 

Hesperornia, 229, 234. 

Heterocnepbea 
seaptdalh, 78. 

Hippopotamaa 
amplMm, 1, 380. 
Wmicneie, 248. 

Hippoaiderua, 230. 
^^,280. 

Homo, 197. 

Hyaena 

ctmuka, 198, 199. 

Hydaipithoriinn, 114. 

Hydrodiosma 

wuf^ara, 212, 

Hydroc^ron 
lineaim, 307* 
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E;r^ropotes, 219. 
Hjdrothelphusa, 268, 
275. 

Hyla 

earulm, 328. 
goeldii^ 139. 
palmota^ 138. 
retinifictrixt 135-140. 
tawHna, 135. 
tvberctdtm, 135. 
venuh^a^ 135, 137, 
139. 

Hylobatee 
agilis^ 143. 
Hyinenocbirus, 327. 
Hypsilophodon, 231. 
HjMipyk 
rwmta^ 69. 

Hypsopygia 
posfflavot 75. 

Hyrax, 219, 222. 
capetiBiSt 193, 194, 
195. 

Hystrix, 208. 
crutata^ 210, 211, 216, 
220 . 

aroteU 3. 

hodgsoni, 11 . 

11 . 

yunmnetwis, 3, 11 . 

Ichtbyornis, 234. 
lotonyx 
Cfijjensht 292. 

Iguana, 45, 46, 56, 67. 

iuberculata, 57, 58, 62. 
Tguanodon, 232. 
laocentris 
minmliB, 86 . 
miniosalUf 86 . 

Jaculua 

onentaliSf 208, 212. 

Lacerfca, 53, 54, 55, 68. 
agilis, 53. 
tnviparat 414. 

Lachesis 

lanceolaius, 50, 51. 
Lagomys 
roylei, 212 . 

LaUge. 353, 354. 
Laniariufl, 354, 357, 360, 
36K 

polio0fipheUii6t 355. 
Lanittt, 353, 3^« 
oolhiif^Of 363. 
excubUoTf 358. 

Leggada 
vUfnUMmf 295* 


Lemur, 220. 
albifrom, 197. 
eaten, 197. 
eoromtuB, 197. 
maeaeo, 197, 209. 
mofigoz, 197. 
mriua, 197. 
xanthomyttax, 197. 
Leptobraebium, 325, 330. 
Leptodaotylue, 337. 

nexadaetylMB, 337. 
Lepue 

capenm, 297. 

— aquUo, 2^. 

— centraiU. 297. 

— grmiti, 297. 
europauB, 212 . 
ochropm, 297, 298. 
timians, 405, 414. 

— ainu, 405. 
j vassali, 11. 

Lepyrodes 
per82ncata, 85. 

I Leiicinodes 
; apiealia, 85. 

, Linmias 

ceratophyUi, 251. 

\ Limnomyfi, 141. 

! Limnotbelphusa, 266, 

I 267. 

maculata, 267 . 

LiolaBmus, 67. 

'inagellankm, 57. 
Looastra 

caatanealis^ 72, 87. 
Lophopodella 
ihonum, 251, 257. 
i (Peetinatella) carteri, 
j 251. 

I Loris 

gtacilU, 4. 

Lucilia, 323. 

Lutra, 220, 286. 

vuigaru, 196, 199. 
Lycaon 
'pictua, 2 . 

j Maoalia 

apiccUia, 71, 87. 
caradrmifarma, 70, 87, 
curtaUaliaf 70, 
margarita, 70. . 
nyciiehroaUa, 70. 
(xmohroa, 70. 
perdentalU, 71, 87, 
picta^ 70. 
pojnalia, 70, 87. 
porphyria, 71, 87» 
aemmivaa, 70 . 
tmatfroanUa, 71 . 
mipunctoHa, 70, 87. 
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Macropus, 205, 207, 218, 

220 . 

agiiia, 201, 207. 

I Mgatoria, 202, 207. 

I antUopmua, 202, 207. 
j hamiattii, 2ifl. 
brunt, 201, 207. 
derbianua, 202, 207, 
216. 

doraalia, 201, 202, 207, 
209. 

gigantma, 202. 203, 
207. 

melanopa, 201, 207. 
melanotia^ 208. 
rufua, 202, 207. 
ualadaeua, 20J, 204, 
207. 

Macroscineus, 58, 50. 

I Macroxus 
I annulaiua, 293. 

I Uucopua, 8. 

I Mania 

i javanica, 11 . 

' Marasmia 

fuBtfaacialia, 79. 

I Maruca 
I teatulalia, 86 . 

Megalophrys, 324, 835, 

! 338, 339, 340, 34^5, 

I 344, 345, 346, 347, 

349. 

I chyaii, 325. 
/«<r,325,330. 
l(mgipea/m,m,02B. 
monlana, 325, 326, 327, 
328, 329, 349. 

, mmta, 325, 327, 

1 328, 329, 830, :i31, 

' 332, 340, 341, 342, 

3^14, 346, 348, 350, 
351,352. 
Melanomys, 142. 
Mellirora 
ratfd, 292. 

Melolontha, 322, 323. 

vulgaria, 318. 
MeLursus 
urainua, 435* 
Merootena 
ataintoni, 85. 

Meta 

anenurdi, 319 . 

Metrosa 
nebulalia, 85. 
Mieralestes 
twufidem, 307. 
Microchntue 

277, 278, 2795 

mififocktaiua, 278. 



442 


XKBSX. 


HicroohflDtus I 

atUuensi$f 279 ^ 280 , 
281 . ! 

Hicrotii^f j 

offranus^ 412 . ! 

gmha, 412 . I 

— celatm, 412 . I 

— geiehaf 404 , 412 . | 

— nokkaidi^ 407 ), I 

412 . 

— y^ui, 412 . 
spedowst 404 , 412 . 

— ainu^ 405 , 412 . 

— gUiacmj 406 , 411 , 

412 . i 

— nmigatoTt 412 . | 

— peninsularisy 411 , • 

412 . I 


Myopotanms 
coypu^ 181, 212, 213, 
214, 216, 216, 217, 
228. 

Mjotifl 

mystaoinm, 314, 404, 
407. 

Mjoxus 
line4Xtmt 411 . 
Myrmecopbaga 
jubatat 198. 


Nacoleia 
charesaliSt 81. 
Nandiiiia 
hinotata^ 198. 
Nasua 


— speetotm^ 412 . 

Midas 
deviUdi 99. 
eUgantulm, 91. 
erythrogaster^ 91. 
fuscicoliis, 88, 89, 96. 
griseoveriejpf 88, 89, 90, 
91, 92, 93, 98. 
illigeri, 93, 99. 
imperaior^ 88, 93, 94. 
laJhiatvSy 91. 
myBtaXy 88, 98. 
pUeatuSt 88, 97, 98. 

— juruantta^ 98, 
rufiventer, 88, 89, 90, 
91, 92, 93. 
thomaei, 89, 92. 
wedMliit 88, 93. 

Monodonta, gen. nov., 
69. 

passalia, 69, 87. 

Moschut, 219. 
nwackiferuB, 190. 

Mungos 
cUSicatidiSf 291. 
cafer, 291. 
gracUiSt 286. 
(Ichneumia) grandu^ 
291. 

Mus 
sp., 141. 
alHgvXoHa^ 141. 
hagobuty 141. 
cliryBophiluSf 295. 
coucha, 296. 
norvegious, 404, 406, 
411. 

ratttis, 14l, 295. 
sylvaticm, 412. 
vulcanic 141. 

Muscicapa, 356, 360. 

Myiarchus, 366. 
arundinieola^ 364. 


i ntfa, 198. 

Nebria 

hrevicoUia, 318. 
Nemorhiedas i 

caudatua, 281. 
goml^ 114. j 

' "swettenhami, 188. 

I Nesotragus | 

I livingstonmnmy 299. I 

t siUueiim, 299. 

I Neuinanniella, 415. j 

mwenzorii, 424, 426, j 
j 427. i 

; nphonochda, 424, ‘ 

j 425. 

I tenuia^ 424, 426. j 

I Nevrina j 

} procopia^ 80. | 

Newtonia, 360, 365, 

! 371. j 

, brunmicaitda^ 360. ' 

j Nosophora ! 

• barfxiiaf 79. i 

I dispilalis, 79. ! 

I fiUvalia, 79. 

' * aemitritulia^ 79. ! 

j Nycteribia | 

! hermamii, 323. 

j Nycticebus 
j cinereus^ . 5 . 

j amoang^ 4. 

I — ctfwmw, 4. 

! pyg^mua, 4, 6, 11. 

tardigmdmy 4, 197. 
Nyctodactyltts, ^6, 227, 
228. 

Nyctoianms, 226, 228. 


Okspia, 100-116, 126- 
136. 

jdtnaimiy 128, 129. 

Uehraddai^ 120 . 


Omphisa 
ingensy 87 . 
Onychogale 
framiay 206, 208. 

Ophiosaunit, 57. 

apUBy bl, 

Opisthocomus, 235. 
Oreotragus * 
aa Hater y 114. 

' Ornitbo(^heirtis, 227, 
229. 

Ornitholestes, 231, 236. 
OrnitbomiinuB, 2^. 
OrpbnophaneB 
evceraliay 77. 

Orth^a 

chioiudiSy 73, 87. 
cdumhaliBy 74, 87, 
fnacoftiadaltBy 74, 87. 
polychrmlUy 73, 87. 

aeniinivaay 74. 

vitiaUsy 73. 

Oryx 

hmirixy 185, 22 J. 

UwioryXy 186. 
Otocolobufi 
maniily 302. 

— mongolieitSy 302, 

— nigripectmy 302. 

nigri'pet'ttiSy 302. 
Otocyon, 403. 

Ofcomys 

irroratuSy 294. 

— cupreusy 294. 
Ourebia 

nigrimudata, 186. 
OviboB 

moachatuay 114. 

Ovis 

cmianiy 238. 
atoiiHy 238. 
tragelaphuay 114, 220 . 


Pachynoa 
apilosoimideay 86 . 

thooaaliiy 86 . 

Fachyzanola 
desmioideay 86. 
pallidfUUy 86 . 
Pagyda 

paraphragumy 78. 
l^alflBomis 
•p., 170. 

PaladiceUa, 252. 

. ermta^ 366, 267. 
Paludicola 
HbrofUiy 328. 
Papio 

maimony 1 . 

poreariuay 286. 
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Faradieea, 358, 354, 3i^. 
359, 371. 872. 

fogaima^i 868 . 
Paraaoxarut, 4. 
minor t 6. 

Paramelania, 250, 255, 
Paraseolez, 426* 
Parathelphuia, 275. 
Parthenodea 
reciangulalUt 77, 87. 
Pedetes 
cafer. 282t 296. 
Pelobatea, 826, 827, 333. 
335, 337, 340, 341, 
342, 344, 360, 351, 
352. 

cnltripeB, 331. 
fuBcus, 826, 329, 334, 
347, 349. 

Pelodjtaa, 338, 340, 341, 
342. 

punctatm, 339, 341. 
Perameles 

obcmla^ 206, 206. 
Perodicticiis 
potto y 197. 

Pataiirista 
lylei, 3, 8. 
yunnantnBis, 3 , 8 . 
Petaurus, 228. 

hrmcepBy 206, 208. 

Petrodronms, 2^. 
schv^anni, 289, 290. 
sultan^ 289, 290. 
Petrogale 

penidUata^ 205, 207. 
xanthopuSt 2l>5. 
Phaeocbccrus 
athiopicust 188, 189. 
PhaBcoiogala 
penicillata, 206, 208. 
Pbascoloniys 
mitchetti^ 204, 205, 
207. 

Pbelsuma, 58. 
Pberetima, 424. 
PbiJohela 
minor, 34. 
Pbryganodes 
basattwali*, 80. 
glyphodaliB, 80. 
niaeuliootfali$, 80. 
margarita, 81. 
obsdirata, 80. 
odoniotiieiat 80, 
Pbrynoaaina, 46. 

Pbycita 
dinawa, 69; 87. 
Phyaigni^has, 52. 
Phytotoma, 353, 354, 
356,357. 


Piezorhyncbui, 360. 

Piletooara 

ineofispieuali$f 78, 87. 

Pilocroeia 
anigrtmliSt 79. 
coptobadBi 79. 

Pioneu 
cdtlactalia^ 86. 
albifimhrialis, 86. 
hraetealU, 86, 87. 
nypduBolu, 86 . 

Pipa, 327, 332, 333. 342, 
.S43, 344, 345, 852. 

Pipiatrellus 
nanuBf 288. 
pipiBirdhiB, 318. 

1 Pitangua, 353, 367, 365. 

1 Pitta, 363, 367. 

{ baudi, 362. 

' Pityriaaia, 353, 360, 361, 

; 365,387,368,371. 

I Platythelubusa, 266, 2(i7, 

I 268. m 276. 

armtia, 2.'*9, 266, 267, 
268, 269, 271, 272. 
274, 276. 

I conculeato, 259, 268, 

273. 276. 

I macuiata, 250, 268, 

I 270, 271, 273, 274, 

! 275. 27a 

j Plecotiis 

aifrituB, 405, 406. 

I Pleuronectes 
i Jlesm, 175, 180. 

I 'imcroeephaim, 180* 

; 2^ates6a, 180. 

! Plumatolla 

repmB, 260, 251, 253. 
tanganyika, 250, 251, 

! 162,W. 

Polycbrua, 
imrmoratm, 47* 

Polygramtnodes 
groBBolis, 87. 
purpuroiu, 87. 

I Polylophota 
baroaroBsa^ 72. 
irunoatU, 72, 87. 

Pol;|rthlipta 
divarieata, 85* 
macraliB, 

Polytoreutaa, 429* 
oeftonianus^ 416. 
asntiouBt 4 ^ 
grand, 420, 421, 422, 
428. 

gr$gorkmw, 
Mrima$nm, 415, 417, 
418, 419, 420, 422, 
423. 


Polytareuttii 
magUenms, 422. 
rummorii, 415, 416, 
417, 418, 419, 420, 
421, 422. 423. 

I Bylvestris, 415, 416, 
417, 418, 419, 422, 
423. 

UBindjammB, 415, 418, 
419. 

Poroula 
Bolvania, 190. 

! Potamocarcinua, 275. 

Potamocboerus 
I africanuB, 190* 

chctropotamm nyam, 

I 298 

Potamon, 267, 268, 274, 

275. 

amhiguuB, 265. 
hilgendorfi, 261, 263. 
jotmUmi, 260, 261, 

263. 

mrogoroenBis, 265, 266. 
j pertatuB, 263, 264. 

I BuprasuieatuB, 265. 

(Geotbelpbuaa) emini, 

! 274. 

(Parathelphuia) nilo- 
ticuB^ 274, 276. 
(Potomonautes), an., 

259, 282, 266. 

( — ) odebenm, 262, 
283. 

(— ) infiatuB, 259. 

( — ) orhiiospinns, 259, 

260, 261, 274, 276. 
(— ) perUUm, 2^, 284, 

276 . 

1 (— •) platynotuB, 259, 

264, 265, 266, 270, 
276. 

Potamonautea, 268, 274. 
Pottsiella, 252, 256. 
Preabytes 
8p., 4. 
nigripes, 4, 

Prionops, 353, 354, 357, 
359. 

Proadema 
inBciBoHs, 86. 

Prooyon 
eancrivoruB, 198. 
htor, 196, 199. 
Protelaa 
cridaia, 198. 
Protocerog, 114 
Paeudaapia 
oofM, 284. ^ 

Pieudoohiruf 
•p, 206, 298. , 



444 


XKDBX. 


pBeiidochiras 
peregrinm, 206t 220. 

PterodactTluB, ^5, 226, 
228. 

Pteroinys, 227, 228, 
229. 

tumcuSi 409. 
yunnanevm, 8. 

Pteropue, 226, 229. 
vulgaris, 229. 

Pterostiehus 
niger, 319. 

Ptilocerus 
Imi, 238. 

PycnRrmon 
jagmmlis, 78. 
lactiferalis, 78. 

Pygospila 
Hvitralis^ 8o, 
impenalis, 85, 87. 
marginalis, 85, 87. 

Pyrausta 

ceadesalu, 87. 
celaialis, 87. 
eriopimtis, 87. 
triticalh, 87. 

Python 
mdui'tts, 283. 
spilotes, 284. 


Bana 

amttrmeis, 414. 
escidenia, 328, 331 , 
332, 339. 345, 348. 

— chinevsis, 414. 
guppyi, 331, 333, 334, 

33’7, 338, 339, 342. 
843, 344, 345, 346, 
348, 349, 350, 351, 
862. 

temporaria, 414. 
tigrina, 331, 834, 337, 
345, 348. 

Behiinena 
phrynmlu, 78. 
Bflacophorus 
8p., 348, 352* 
Ebamphocoelus 
brasHiiis, 143. 
Khainphorbynchua, 225, 
228, 229, 233. 
Bbaphicerus, 186, 191. 
horstocH, 237. 

— natalenm, 287 • 
melanotis, 184. 
newmanni eapricornis, 

298. 

Bbimpbalea 
keranicUis, 79. 
linealiSf 79, 87. 


Bbimpbalea 
soelatalis, 79. 
frogusaliSf 80. 
Bhinolophiis 
cmiutus, 405, 406. 
ferrum^equinum, 312, 
823,324. 

— nippon, 405, 406. 
kipposiderus, 312, 314, 
323. 

KhizomyB 
pruhiosm, 10. 

Bbombus 

mamuius, 178. 
Rbynchocyclos, 364, 358. 


Saoada 

inordmaia, 75. 
nignpmctata, 75. 
Saccostoinus 
caynjtftstris, 294, 296. 
fumis. 294, 295. 
Saitieodes 
tHsialis, 85, 87. 
Samotherium, 113. 
Siiyoruis, 358, 364, 366. 

cheraccu, 355, 362. 
Scapbiopus, 327, 341. 

mlitarius, 328. 
Scaphognatbus, 229. 
Sciuroptenis 
buecnneri, 410. 
momonga, 409. 

— amygdaliy 409. 
nmicus, 404, 409, 

410. 

— athene, 404, 409. 
Sciurus, 220 . 

amertcanus vqlans, 409. 
f)erdinor€i, 10 . 
bicolor, 212 . 
griseimanus, 8, 9. 
Irucopits, 8 , 9. 

— fumigatus, 9. 

— typicus, 9. 
vtacclellandi, 4. 

— harbei, 4. 

— •maritimna, 4, 9. 

— Todolpki, 4, 10. 
tuaximm, 212 , 
mhidamnsis, 141. 
mouhoti, 10 . 
orientia, 410. 
palimmm, 212 . 
rodolphi, 10 . 
vaaaali, 9. 
vufgaria, 212 . 

— oriantia, 406, 410, 

411. 

— rupeairia, 404, 410. 


Soolopax 
rmticola, 34. 
Scotopbilus 
damarenaia, 287. 
hihlU, 8 . 

.viinmm, 288. 
nigrita, 287, 288. 

— hererof 287. 
planirosiria, 287. 
achlUffimi, 288. 
viridia, 287. 

Scotoaia 

dvhitala, 319, 322. 
Semnopitbeous 
nigripes, 4. 

Sep8, 58. 

Sicista 

caudata, 404, 405, 413, 
414. 

concolor, 413, 414. 
leatkemi, 413, 414. 
auhtUia, 414. 

1 iianahavica, 414. 

I Sivatherium, 113. 

! Sorex 

' aranetia, 407. 
bujetoui, 408. 
daphanodon, 404, 407. 
graeiflimua, 404. 
niinuim, 404, 409. 

grucillimua, 408. 
pygmcam, 409. 
ahinio, 408. 

— ftBvua, 404, 405, 
408. 

ufufumdatm, 404, 405, 
407. 

Sparganum 
haxferi, 282. 
hematohium, 263. 
japoninm, 5583. 
limmoni, 283. 
Spbecotberea, 368, 376. 
Spinturnix 
veapertilimia, 324, 
Spongilla 

iangangikm, 250, 256, 
Steriota 

comMcalia, 73, 87. 
dintalia, 72. 
ftammefilia, 72, 87. 
harrcdduaalia, 72. 
praaim, 72. 
aporeta^ 72. 
aubviridcdia, 73, 87. 
StreptospondyluB, 231. 
Suricata, 220. 

tetradmiylOi 199 . 

Sui 

ip., 142. 
acrofat 190. 
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Svlopta 

{foridmtMti 82. 

81. 

81. 

chrmali$i 81. 
dimpitalUi 81. 
multUimalWy 81« 
ochr(fimi(i»f 82. 
pfimifmenBf 81. 
mdilncis, 81. 
Byngftmia 
ampUaiitlia^ 79. 
Jlondaliif, 79. 
‘/nartnoraMf 79. 


Taebyphonui 
oormmtm, 143. 
Tieniopterus, 358. 
Talanga 
foimnuMJlu, 77. 
Tamandua 

tetradactylat 198. 
Tainias 

asiaticua, 404, 41 1. 
lineatuSt 405, 411. 
Taphozoufl, 225. 
Tarentola, 58. 

Tatera 

hechmiMB^ 294. 
lohenmUm bechuana, 

29 X 

TanrotragiiB 
orifs^ 380. 
TeleudriluB, 423. 
Termioptyolia 
74. 

Terptipbone, 356, 359, 
360, 362, 366. 
Tetracaros, 114, 115. 
ThnmnomyB 

arborarittSf 295. 
dolu'hurm, 295. 
Thliptooerafi 
moguttfUet 85, 
TbraaaetUB 
harpy 281. 
Thryonomya 
mnnd$rmmn%$, 286. 
Tbylacinus 
cynociphKlm, 207. 
Tilapia 

natatemsk^ 311. 
aparrmamt 311. 
Ta<4tttt.53, 54, 65,57. 
acincoidei^ 40, 54, 58, 
59, 


Tiptiltforraa, gen. nov. , 75. 

trianyukdu, lb, 87. 
Totanui 
ylareoia^ 30. 
Tw^OBauruB, 53, 55, 

rugoam^ 56. 

IVa^luB, 198, 195. 
affinia, U. 
kanrhil affinUf 11. 

— pierreit 11. 

191, 192. 

11 . 

TribeleBodon, 227, 228, 
TricbieluruB, 302. 
Tri()bof»urn$ 
vulpecuUiy 203, 208. 
Tripheita, 319. 
orhonay 322. 
pronuha, 322. 
Tropidunotui 
vtbakari, 414. 

Tupaia 
}xlangfri, 7. 
chinemiay 3, 7. 

cotfrol4/ry 7 . 
eferetft, 140. 
femtginmy 4. 
frenaiay 8 . 

Tiipinambia, 58, 
Tyla«,35;i,36l, 370,371, 
376, 

TyrannuB, 353, 361, 366, 
370. 

TyBjianodeB 
rmiafa^ 80, 87. 

Ulo^iesa 

rmeiferaUa, 79, 87. 

Uromle 

c^itidrumy 140. 
everettiy 1^. 

Uromastix 
acanthinuruif 58. 

UraUB 

mnericamay 433. 
ardoay 4«*13, 434. 

/treaty 434. 
harribUiay 433. 
nmrUimatty 435. 
targHadmy 431^ 

Valdivia, m 
Varanua,4^ 56, 69-68. 
bfngaUn$i8t 65. 
ejmaUkarmf iemy 63, 64, 
65,67. 


VaranuB 
yauldiit 68. 
griaeuay 63, 65, 66. 
miotieusy 55, 63, 64, 
65,67. 

ooell^uSy 65, 67. 

acUvatoTy 63. 

VarieorhinuB 

amorgiiy 311. 

.310, 811. 

Vespa, 323. 

Vetpertilio, 228. 

aphinapy 8 . 

Victorella. 251, 253, 256. 
pamday 252, 256, 257. 
aymhwlway 251, 255, 
257. 

Vipra 
bermy 414. 
ruaaelUy 51. 

Vireo 

olwaceay 362. 
VireolanluB, 358, 354, 
369, 371, 376, 377. 

kucotiSy 362. 

VitesBa 
griaaatay 75. 
aurademy 75, 87. 
zemiray 75. 

Viverra 

civettay 198, 290. 
malaeeeasiay 6 . 
^negaapiUiy ^ 
ViverricuU 
nialdiecfimay 6. 

Wellcomia 
mitchelUy 282. 

Xenophrys, 330. 
mOHtieolat 340, 342, 
352. 

XenopirOBtrls 
I poUcHiy 376. 

I Xenopus, 327, 344, 345, 


Xylophasta 
polyodm, 322. 

Zamenis 

fiaaaU^orma^ 284. 
Zinekatiia 
faaeiadiay, 78* 

Zmxvixa, 52-55, 67, 66. 
cuatfyiusy 53L' 
gigtmieuay 48, 40, 52, 
55. 
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ABSTRACT OF THE PROCEEDINGS 

OF TBB 

ZOOLOGICAL SOCIETY OF LONDON* 

lunuu; Kth, 1907. 

Dr. J. Rosk Bradford, F.R.S., Vice-President, in the Chair. 


The Secretary read a report on the additions that had been 
made to the Society's Menagerie during the months of November 
and December 1906. 

Mr. Oldfield Thomas, F.R.S., exhibited the skin of a new 
Monkey from the Ituri Forest, obtained during the recent Ruwen- 
zori Expedition, and diagnosed it as follows : — 

Okrcopithecus denti, sp. n. 

Allied to C, campheUi^ but not darkened on the posterior back 
and hind limbs, the outer side of these latter being grizzled olive - 
yellowish to the ankles. Under surhice and inner side of limbs 
very sharply defined creamy w bite. Tail greyish white, darkening 
terminally to bla(!k. 

Hah, Ituri Forest, 

Type, Male. Original number 184. Collected by R. E. Dent. 

Mr. P. H. Bahr, F.Z,S,, read a paper “ On the ‘ Bleating ' or 
‘Drumming' of the Snipe cedesiiay' The object of 

the paper was to prove that this phenomenon was produced by 
the tail-feathers of this species, a point which had been much 
disputed. It was found that if the feathers were attached to a 
coi k in a special manner, the peculiar bleating sound could be 
produced, and, fui*thermore, that only two feathers in this species 
were the active agents in producing the sound. Observation 


* This Abstract » publiBhed by the Society at 3 Hanover Square, London, 
W., on tbe Tuesday following the date of Meeting to which it refera. It will 
he issued, free of extra charge, to all Fellows who subscribe to the Publications, 
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at the price of or, if desired, sent post*free for tbe sum of Six 

Shiilifufi per annum, payable in adrance. 
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proved that these two featliera were held in a particular mann( r 
in front of the others during the bird’s flight in the breeding- 
season. Feathers of both male and female were found to bleat, a 
faot which had been borne out by numerous observers in the field. 
Those feathers w’ere found to have a peculiar sti ncture, difiering 
materially from tlie other feathers in the tail. Microscopically 
they difiered, and the number of hamuli were found to be in excess 
of those found in otlier feathers. The feathers of various exotic 
species had been experimented upon, and those of (?. deHcaia^ 
nohilis, frenata, paraguay(r. in the New World, G, australis and 
(nicklandica in the Antipodes, and G, solitaria and imgala in 
Asia had been found to produce musicid sounds. These feathers 
varied in structure, and conseipiently the sound produced differed 
accordingly. The feathers of G, gaUinulu^ G. major ^ and .6^. stenura 
were not found to be musical. 


Mr. J. L. Boniiote, F.Z.S., communicated a paper on a collec- 
tion of Mammals from Annum sent iRitne by J)r. Vassal. Twenty- 
four sj)ecies were enumerated, of which the following four were 
described as new : — 

1. Nycticebus pygmjeus, sp. n. 

Similar in general colouring to, but about half the size of, 
N, cmicang^ and without any dark markings round the eyes or 
down the biick. The teeth are quite different, the second molar 
being the largest, whilst the third molar is triangular in shape 
and but little inferior in size to the first. 

2. Tupaia concoloh, sp. n. 

Similar in general colouring to T, helangeri^ but larger, with a 
much thicker tail and lacking the light neck-strijK?. 

o. SciURUS LEUCorus FUMiGATUS, subsp. n. 

Similar to S, leucopvs^ but darker, and the outer sides of the 
limbs concolorous with the back. 

4. Funambulus rufigenis puscus, subsp. n. 

Similar to F, r, tyjncus, but much darker in general coloration 
and having a rufous tinge on the outer sides of the thighs. 

A paper was read from Dr. Emil A. Gobldi, C.M.Z.S., contain- 
ing descriptions of seven new or little-known species of Marmoset 
Monkeys from the Amazonian Region, 


Mr. F. E. Beddard, F.R.S., read a paper entitled “Contribu- 
tions to the Knowledge of the Systematic Ari'angement and 
Anatomy of certain Genera and Species of Squamata.’^ 
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A communication Wixa read from Mr. Geoboe H. Kenbice, 
F.Z.S., containing a list, with descriptions of the new species, of 
PyraliddB collected by Mr. A. E. Pratt in British New Guinea in 
1902-03. 


Tlie next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 5th February, 1907, at half-past Eight 
o Vlock p.M., when the following communications will be made : — 

1. Prof. E. Ray Lankester, F.R.S. — On the Fcetus of the 
Giraffe. 

2. Dr. W. T. Calman, F.Z.S. — On new or rare Cumacea from 
the Collection of the Copenhagen Museum. Part I. 

3. Dr. E. A. Goeldi, C. M.Z.S. — Description of a new Amazonian 
Tree“Fi‘og with peculiar Breetling-habits. 


The follow ing Paper has been received : — 

Mr. C. J. WiTU. — An Account of the South -Amorictm Cheli- 
ferina^ in the Collections of the British and Copenhagen Museums. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

January 22, 1907. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


February 5th, 1907. 

H.G. The Duke of Bedford, K.O., President, in the Chair. 


Mr. F. Martin Duncan, by permiKsion of the Charles Urban 
Trading Co., Ltd., gave a cinematograph exhibition of animals in 
the Society’s Gardens and other Zoological Studios, chiefly on tlie 
life-history of Insects. 

Mr. Oldfield Thomas, F.R.S., exhibited a collection of 
Mammals and Birds from the Islands of Saghalien and Hokkaido, 
N. Japan, made by Mr. Malcolm P. Anderson in carrying out the 
Duke of Bedford’s Explomtion of Eastern Asia. Mr. Thomas 
proposed to give a full account of the Mammals on a later 
occasion. 

Mr. Oldfield Thomas also rejid a paper on Mammals collected 
in Mindanao, Philippines, by Mr. M. P. Anderson for the Duke 
of Bedford’s Explomtion of Easteni Asia. Seven species were 
mentioned, of which the following was new : - 

Crunomys melanius, sp. n. 

Rather larger than O, fallax, of Luzon. Colour wholly dark 
blackish brow'n, not lightei' below ; limlis and tail also uniformly 
dark. 

Dimensions of type Head and body 98 mm. ; tail 68 ; hind 
foot 25. Upper molar series 4*1. 

i/iaft. Mt. Ajk), Mindanao, Male. No. 751. 
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Prof. E. Hay Lankesteb, F.li.S., Dirretor of the British Mu- 
seum (Natuiul History), road a j.»aper entitled “ The Origin of the 
Lateral Horns of the Giraffe in Foetal Life on the Area of the 
Parietal Bones.” Tlie author described and showed the exact 
relation of the lateral horns in the foetus taken from the Giraffe 
which died last spring in the Society's Gardens. It was demon- 
strated that the lateral horn of the Giraffe W’as exclusively in 
origin a part of the fibrous osteogenetic tissue of the parietal bone 
of which it was a piii, and had no connection whatever with the 
frontal. 

Thus the statement made by Sir Richard Ow’en in his account 
of a new-born Giraffe, in a paj)er read before the Society in 1839, 
was finally sho\^^l to be based on an unfortunate accident. Owen 
had cut out tlie horn- bearing area of the skull and after an interval 
of time had reversed the relations of the excised piece of bone, 
taking frontal for parietal and parietal for frontal. 

The author expressed the opinion that the parietal lateral hom 
of the Giraffe could not be considered to be the stime morphological 
unit as the frontal lateral horn of the Okapi. 

Prof. Lankester also read a paper on “ Parallel Hair-fringos 
and Colour-striping on tiie Face of Fcrtal and Adult (Hraffes,” in 
which he described, illustrated by lantern-slides, a remarkable 
colour-banding or striping of the hairy covering of the fac^e in the 
fcetal Giraffe, and showed that similar dark ami light striping 
occurred in a very marked form in adult Giraftes though not in 
all individuals. 

In a third paper, On the Existence of Rudimentary Antlers in 
the Okapi,” Prof. Lankester described the polished tip or apex of 
the Okapi’s horn which breaks througli the integument. He 
showed that transverse fissurcis or incisions were produced one 
behind the other in the naked apex, tending to cut off in succession 
a series of small bony caps which ho regarded as rudirnentiiry 
antlers. He expressly refrained from concluding that this forma- 
tion of minute antler-cjips was to be regarded as genetically 
connected with the antler-formation of the Cervida*, though such 
a connection was possible. 

Prof. Lankester also exhibited the skull of a sub-adult male 
Okapi obtained by Major Pow’^ell -Cotton in the Ituri Forest 
(Congo), and a similar somewhat younger male skull, obtained by 
Capt. Boyd Alexander in the Bahr-el-Ghazal region. Both skulls 
wei'e in a very fine state of pi'eservation. 

Mr. G. A. Boulenoeb, F.R.S., on behalf of Dr. E. A. Goeldi, 
C.M.Z.S., exhibited and described a new Amazonian Tree-Frog, 
Hyla resinifictrixy closely related to H, venvloaa^ but distinguished 
by fully half-webbed fingers. This frog was remarkable for its 
habit of making good-sizod basins of resinous substances in hollow 
branches of high trees, in which water collects, which served as a 
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nursery for the eggs and larva. The frog collected the resin 
from the bark of certain trees, such as the aromatic “brew- 
branco ” (Protivm JiepUiphyllAim), 

Dr. W. T. Oalman, F.Z.S., read the first part of a paper on the 
Collection of Curnacea in the Copenhagen Museum. Altogether 
30 species were dealt with, of which 25 wei-e described as new. 
The majority of the specimens were derived from collections made 
in New Zealand and the Culf of Siam by Mr. H. Suter and 
Dr. Til. MoHensen respectively. 


The next Meeting of the Society for Hcientific Business will 
be held on Tuesday, the 19th Febiniary, 1907, at half-pjist Eight 
o’clock P.M., when the following communications will be made : — 

1. Mr. R. I. PococK, F.Z.B. — On English Domestic Cats. 

2. Dr. C. G. Seuomann, F.Z.S. — On Deaths occurring in the 
Society’s Gardens during 1900. 

3. Mr. J. T. Cunningham, F.Z.S.— On a peculiarly Abnormal 
S]>ccimen of the Turbot. 

4. Baron F. NorosA.— Ideas on the Origin of Flight. 


’I'he following Papers have been rcH5eived : — 

1 . Mr. C. J. With.-' A n Account of the South American Cheli- 
fcr !)(((' in the (Jollectionsof the British and Copenhagen Museums 

2. Dr. R. Bhoom, C.M.Z.S. — On the Dental Succession in the 
C'iipe Golden Moles. 

3. Mr. F. E. Bkddard, F.R.S. — On the Azygos Veins in the 
Mammalia. 

4. Mr. F. E. Beddard, F.R.S.*- On Two new Species of the 
African Genus Microchcetus belonging to the Collection of Oligo* 
clueta in the Museum of Christiania. 

5. Miss Dorothea M. A. Bate.— On Elephant Remains from 
Crete, with Description of Ekphm a^eticus^ sp. nov. 

6. Mr. Charles F. Rousselet. — Zoological Results of the Third 
Tanganyika Exj^edition, conducted by Dr. W. A. Cunnington, 
1904-05. Repoii) on the Polyzoa. 


O)mmunications intended for the Scientific Meetings of the 
Zoological Society of Loxook should be addressed to 

P. CHALMERS MITCHELL, JSecreUiry. 

3 Hakover Square, Lokdox, W, 

February 12, 1907.^ 
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The Beobetary read a report on the additions that had been 
made to the Society’s Menagerie during the month of January 
1907 . 

Dr. 0 . 1 . Forsyth Major, F.Z.S., exhibited remains of a Bear 
from the superficial deposits of a cavern in the mountains of 
Corsica, where Bears, though now extinct, were formerly nume- 
1*0118, at least up to the sixteenth century. Despite the fact that 
no truly fossil Bears were as yet known from Corsica, Dr. Forsyth 
Major considered the Corsican Bear to have been autochthonous, 
whilst in his opinion the recent Mammals of Corsica (and Sardinia) 
had been, almost without exception, introduced by human agency. 
In any case they could not be adduced as proofs of a recent con- 
nection of those islands with either of the neighboming continents. 

In a paper on English Domestic Cats, Mr. R. I. Pocock 
urged that the surest basis for their classification and the most 
satisfactory clue to their descent was furnished by the two dis- 
tinct patterns found in so-called Tabby Oats. In one type the 
pattern consisted of narrow vertical stripes ; in the other of longi- 
tudinal or obliquely longitudinal stripes which, on the sides of 
the body, tended to assume a spiral or subcircular arrangement 
characteristic of the ‘‘blotched’* Tabby. This distinction was 
long ago pointed out by Blyth. 

&eor the other of these types was to be found in Cats of almost 
all breeds, whether “ Persian,” Short-haired,” or “ Manx.” There 
smeared to be no intermediate stageabotween the two. The Cats 
of the ^ striped ” type were no doubt descended frinn i^e European 
Wild Cat and the Korth*A£riean Wild Oat; but the origin of 
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Oats exhibiting the “ blotched ” pattern appeared to be unknown. 
It was to the Oat of the latter kind that Unnssus gave the name 
which was therefore no longer available for the European 
Wild Oat ; this Oat, therefore, must take the name 

Dr. 0. G. Sbliqmakk, the Society’s Pathologist, in presenting 
his re|K>rt on the deaths that had occurred among the Mammals 
and Birds in the Menagerie during 1906 stated that 856 Menials 
and 283 Birds wei'e submitted to post-mortem examination, and 
the results showed — 

(i) That tuberculosis occurring in birds in the Gardens was 

usually due to infection by the gut. 

(ii) The hearts of Bheas, Cassowaries, Ostriches, and some 

of the larger Storks kept in the Gardens were often 
extremely flabby, and death in these birds was in a 
large number of cases due to cardiac failure. 

(iii) New growths were rare both in mammals and in birds, 
but one case of carcinoma arising in the kidney and 
occurring in a Chilian Pintail {JDafXa Bpiniccmda) had 
been observed, as well as two instances of benign new 
growths occurring in birds not inmates of the Gardens. 

Mr. J. T, Cunningham, M.A., F.Z.S., described a peculiarly 
abnormal specimen of the Turbot. The specimen was captured 
by Miss Olivia Fox, of Falmouth, near Padstow, on the north 
coast of Cornwall. It was a young flsh, measuring only 4*4 cm. 
in length, and a normal specimen of slightly smaller size, taken at 
the same time, was completely metamorphosed to the asymmetrical 
condition of the adult. In the abnormal specimen the right side 
was almost entirely destitute of colour as in the normal condition, 
but both eyes were on this white side, instead of being on the left 
side as in normal Turbot. On the left side pigment was present 
over the whole surface except the head and the anterior part of 
the base of the dorsal fin, which were white. The fish was kept 
alive in captivity for two months, and was observed to lie always 
with its eyes uppermost, so that the upper side was white and the 
lower side coloured. The fish showed also another abnormality, 
namely, that the base of the dorsal fin projected anteriorly as a 
free process above the dorsal eye, a peculiarity which is usually 
present in ambioojorate Turbot. As there was some pigment on 
the head on the left side, Mr. Cunningham pointed out that the 
specimen might be regarded as a Turl^ in which a normal body 
was united with a head which was revmed, so that the l^t side 
<A cne head, bearing the eyes and pigment, was joined to the right 
side of the body bearing no pigment and vioB 

Dr. Babon Fbanois Nopcsa read a communication entitled 
<< Ideas on the Origin of Ft^bt,” and illustmted his aigument 
with lantem-dides (diowing tne hind limbs of various geiKBa of 
Bats, Pterosaurs, Birds, and Dinoeaurs, m well as a reccmstnie- 
tion of a liypot^etical, cuitjorial |)riimtive bM. The author 
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stated that from thB mechanical point of view a pata^um and a 
set of flight-feathw were different organs. He pointed out the 
osteological analogies between Bats and Pterosaurs on the one 
hand, and between Birds and Dinosaurs on the other. He sug- 
gested that Bats and Pterosaurs had arisen from leaping, arboreal 
forms, whilst Birds had come from a terrestrial, cursorial stock. 

Mr. F. E. BEDDARn, F.E.S., read a paper on the Azygos Veins 
in the Mammalia. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 5th March, 1907, at half-past Eight 
o'clock P.M., when the following communications will be made : — 

1. The Hon. Walter Rothschild, M.P., F.Z.S.— Descriptions 
of some new Species and Subspecies of Antelopes and of a new 
Sheep. 

2. Miss Dorothea M. A. Bate. — On Elephant Remains from 
Crete, with Description of a new Species. 

3. Mr. Charles F, Roussblbt.— Zoological Results of the Third 
Tanganyika Expedition, conducted by Dr. W. A. Ounnington, 
1904-05. Report on the Polyzoa. 

4. Dr. W. A. Cunninotok. — Zoological Results of the Third 
Tanganyika Expedition, conducted by Dr. W. A. Cunnington, 
1894-05. Repoi*t on the Brachyurous Crustacea. 


The following Papei*8 have been received : — 

1. Mr. C. J. With. — An Account of theSoutli American Cheli- 
ferinas in the Collections of the British and Copenhagen Museums. 

2. Dr. R. Broom, G.M.Z.S. — On the Dental Suooessibn in the 
Cape Golden Moles. 

3. Mr. F. E. Beddard, F.R.S. — On Two new Species of the 
African Genus Microohoftus belonging to the Collection of Oligo-^ 
cb»ta in the Museum of Ohristiania. 

4. Mr. T. A. Coward, P,Z.S. — ^On the Winter Habits of the 
Gi’eater Horseshoe and other Oave-haunting Bata. 


Communications intended for the Soientifio Meetangs of the 
Zoological Society ot Lokdoh sl^d be addressed to 

P. OHALHBi^ MlTOHEUi,^^^ ^ 

8 Haeover 8quae% W« 

Jb5fiuir|^ 26, 1907. 
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The Hon. Walter Rothschild, M.P., F.Z.S., exhibited amounted 
specimen of a Gorilla, Gorilla gorilla diehli. 


Mr. Rothschild also described the Natal form of the Steinbuck 
ns being darker and more vinoceous rufous in colour, and the 
North Rhod(*sian Reedbuck as having greyer body and less rufous 
liead and stouter honis than the typical forms ; a new Lechwe 
allied to botli Cobus lechwe and (7. smithemanni, but with black 
patches only on the shoulders and black hairs scattered about 
the neck; and a new Sheep allied to Ovis stfmeiy but almost 
entirely black. 


A communication from Miss Dorothea M. A. Bate contained 
an account of the discovery, in cave-dejwsits in Ci^te, of remains 
of Elephants, some of which were referred to a new species. 

Mr. Charles F. Rousselet read a report on the Polyzoa of the 
Third Tanganyika Expedition. Five species were represented in 
the collection, three of which were described as new. Of the 
five species, thi’ee belonged to the Phylactoliemata and two to the 
Gymnolssmata. Amongst the latter was Arachnoidia ray- 
lankesteri Moore, which was found in some abundance on shells 
dredged from deep water. 


This AUtraot i» publithed by the Sodety at 3 Hanover Square, London, 
W on the Tuesday following the date of Meeting to which it refers. It wiU 
be isBued, free of extra charge, to all Fellows who sabaoiibe to the Puhlioations 
along with the * Proceedings * ; but it may be obtained on the day of publication 
at the price of or, if desired, sent pocb^free' for the sum o! Six 

Shillings per annum, payable in advance. 
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Dr. W. A . CuxNiNGTON, F.Z.S., read a report on the Brachyuroiis 
Crustacea of the Thii'd Tanganyika Expedition. The collection 
contained specimens from both Nyasa and Tanganyika. Including 
a few individuals which had hitherto passed without notice in the 
collection of the British Museum, there were now on record three 
species from Nyasa and five from Tanganyika. Of these species, 
three were described as new. The forms from Nyasa all belonged 
to the widely distributed snbgenus Potamonautes ; but while two 
species from Tanganyika also belonged to that subgenus, the lake 
contained three species belonging to the I’emarkable endemic 
genus Platythelphnsa A. Milne-'E(1 wards. The suggested marine 
appeai-ance of P, armata was considered to be only superficial, 
and the peculiar character of tiie Brachyiiran fauna of 
Tanganyika could be explained on the grounds of a prolonged 
isolation of the lake. 

Mr, F. E. Beddarb, F.R.S., described two new species of 
African 01igoch»ete Worms of the genus Microchcett(^ l^longing 
to the collection of the Christiania Museum. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 19th March, 1907, at half-past Eight 
o’clock P.M., when the following communications will be made : — 

1. Dr, L. W. Sambon, F.Z.S. — On some new or little-known 
Animal Pai^asites. 

2. Mr, Herbert F. Standiko, M.Sc. — On recently Discovered 
Sub-fossil Prosimite from Madagascar, their Affinities with extant 
Lemurs and with the higher Primates. 

3. Messra, Oldfield Thomas, F.R.S., F.Z.S., and R. C. 
Wrouguton, F.Z.S. — The Rudd Exploration of South Africa. — 
YII. List of Mammals obtained by Mr. Grant at Coguno, 
Inhambane. 

The following Papers have been received : — 

1. Mr. C. J. With. — An Account of the South American CheU- 
ferince in the Collections of the British and Copenhagen Museums. 

2. Mr, T. a. Coward, F.Z.S. — On the Winter Habits of the 
Greater Hoi’seshoe and other Cave-haunting Bats. 


Communications intended for the Scientific Meetings of the 
ZuoLooicAL Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

March I2th, 1907. 
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The SECRETAttY read a Kejx)i’t on the adclitiona that ha<l been 
made to tlie Society’s ^lenagerie during the month of February 
1907. 

Mr. Herbert F. Standing read a paper, illustrated by lantern- 
slides and large series of photogniphs and specimens, on recently 
discovered subfossil Prosimiaj from Madagascar, in which he dis- 
cussed their affinities with extant Lemurs and with the higher 
Primates. The remains were obtained in the muddy bed of a swamp 
formed by the blocking-up of tlie river Mazy by a lava-flow, at from 
a few inches to 3 or 4 feet below the surface. They consisted of 
a large number of skulls and limb- bones of Lemurs and Lemur- 
like animals. This great amount of material enabled the author 
to corrolwrate the view, previously put forward by Dr. Forsyth 
Major, that the extinct Lemurs of Madagascjir were, in many 
respects, intermediate between existing Lemurs and Monkeys, 
and to express his belief that the New World Monkeys and the 
Lemurid<e,as well as the Malagasy Inclrisinse, had a common origin. 
He also stated his opinion that, in view of the recent additions to 
our knowledge of the Prosimi® and of what the present collection 
revealed with regard to their close relationship to the Ajkjs, it 
was not possible to separate the Primates, as liitherto, into the 
two subordeis Lemuroidea and Antliropoidea. 

Dr. L. W. S AMBON, F.Z,S., re»ul a paper on animal pamsites, 
and described three new species as follows : — 

Wellcomia MrrcHELLi, gen. et sp. nov, 

llahitaL Small intestine of Fedetea cafer, 

* This Abstract is published by tbe SocieV at 3 Hanover Square, London, 
W., on the Tuesday following tbe date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the * Proceedings* ; but it may be obtained on the day of publication 
at the price of Sixpence, or, if desired, sent po»t-free for ihe sum of Six 
ShilUnge per annum, payable in advance. ' 
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Only females found, 12-15 mm. long and about 1 mm. broad. 
Characterized by the presence of a conical ovipositor 2-3 mm. 
long, placed ventrally on the anterior third of the body, 2- 
3*6 mm. from the cephalic extremity, and by a spirally twisted 
tail, 2-3 mm. long, terminating in a fine point. Body semitrans- 
parent. Head tapering anteriorly. Mouth trilabiate ; (esophagus 
long and terminating in a spherical bulb. Anus open ventrally 
at 3-4 mm. from tail-end. Eggs smooth, oblong, asymmetrical, 
and measuring 60-65 jj by 28-32 /u. 

Sparganum baxteri, sp. n. ? 

Habitat, Connective tissue of Man. 

Long, flat, unsegmented body, 15 cm. long and 1'5 mm. broad, 
with numerous irregular transverse folds and a distinct longitu- 
dinal groove on ventral surface. Anterior extremity 2*5 mm. 
broad ; head completely invaginated. Posterior extremity 2 mm, 
broad, with shallow median slit. Extracted from an abscess on 
the thigh of a Masai, British Centi*al Africa. 

ScHISTOSOMUM MANSONI, Sp. n. 

Habitat, Blood-vessels of Man. 

In the Congo Free State, in other parts of Afncja, and in the 
West Indies there is a form of Bilharziasis clinically and patho- 
logically similar to the Asiatic form caused by Mdstosomum 
japonicum^ and unlike the classic East African form due to 
tS. hoiTnatohiwm, The eggs of the species which causes this peculiar 
form are never found in the urine, but seem to be eliminated 
through the intestine only. They differ from those of Immor 
tobium ill having a broad lateral spine totally different in size, 
shape, and position from the small, straight, terminal spine which 
characterises the ova of 8, hcnmatobmm. Hitherto, the laterally 
spined ova, usually observed in Egypt in cases of mixed infection, 
liave been looked upon as having been d’storted whilst passing 
through the rectal mucosa. Sir Patrick Manson suggested several 
years ago, that the laterally sj^ined ova found in the faeces of 
patients, and never in the urine, might represent a new species. 
In appreciation of this, one of his many genial intuitions, the new 
species is dedicated to him. 

Dr. L. W. Sambon also described five new Hacmogregarines 
discovered by himself and Dr. C. G. Beliomann in Snakes, as 
follows : — 

Hjemogreoarixa pococki, sp. n. 

HahiM. Eiythrocytes of Indian Python, Pythm molurus L. 

(Jlub-shaped, 1 4-1 6 /u long. Anterior extiemity lounded, 
broad. Posterior extremity attenuated and recurved. Cytoplasm 
more or Jess granular. Nucleus median or nearer posterior ex* 
ti’emity, large, oval, and with coarse deeply staining chromatin 
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granules. Painsito lies parallel or obliquely to long axis of host- 
cell, of which it occupies about two-thirds, without causing much 
alteration beyond displacement of nucleus. 

HiBMOOBSSGAllTNA SHATTOCKI, Sp. n. 

ilahitaU Erythroc}i;es of Diamond Snake, Python spilofeg 
(Lac^p.), 

Club-shaped. Some forms more slender, 14-15 y long and 2 /n 
broad, with both extremities rounded and differing only slightly 
in thickness. Other forms more bulky, somewhat similar to thase 
of Python moluriis^ biit larger, 22 p by 4 /x. Nucleus median 
and very large, 9 p by 4 y. Host-cell sometimes slightly distorted, 
nucleus pushed to the periphery. 

ILCMOOREOARIJfA REFRIXGEXS, sp. n. 

Habitat, Erythrocytes of Hoary Snake, Psemlaspis camxt L. 

Crescentic, hean -shaped, and discoidal forms occur. The slender 
crescentic forms have a long, oval, and more or less central nucleus. 
The boan-shaped forms measure 10-12 /i in length by 5-6 /x in 
width, they have a wide central nucleus, and their cytoplasm is 
literally crammed with rounded highly refitvctive granules. Host- 
cell unaltered beyond occasional displacement of nucleus. 

HiEMOOREGARIXA MANSONI, ftp. n. 

Habitat, Erythrocytes of Testaceous Snake, Zavmnis flageUi- 
formis L. 

Oval or bean-sha{)ed cyst 12-13^ long by 5-6 a* broad, en- 
closing club-shaped pai’asite doubled up in the form of a letter U 
with both branches of equal length and closely applied. Nucleus 
median and situated near bend at one pole of cyst. Chromatin 
arranged in tninsverse pamllel lines or in concentric circles. 
A characteristic feature is the almost constant presence of two 
large chromatoid granules usually placed one on each side of 
nucleus. Host-cell unaltered, nucleus slightly displaced. 

HifiMOGREOARINA RAREFACIEKS, Sp. 11. 

Habitat, Erythrocytes and leucocytes of Coiiper’s Snake, 
Coluber coraie var. couperi Holbr. 

1, Slender, elongate, cylindrical forms 14/x long by 1’5 ^ bimd, 
sometimes presenting a refringent giunule or vacuole at each 
extremity. Host-cell apparently unaltered or only slightly 
hypertrophied. 

2. Large bean-forms 12-13 p long by 4-5 /x broad, with 
cytoplasm more or less granular and occasionaUy vacuolated: 
Nucleus small, round, median, with fine chromatin grains. The 
host-cells containing this form measure about four times the 
normal size, are entirely deh»moglobinized and greatly attenuated. 
Their nucleus is hypertrophied. Sometimes two or even three 
parasites may be found in the same host-cell. 
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A paper by Messrs. Oldfield Thomas, F.R.S., F.Z.S., and 
R. 0. Wrouqhton, F.Z.S., was read, giving an account of a 
collection of Mammals, the seventh of the series, made by 
Mr. C. H. B. Grant at Cogimo, Inhambane, and presented to 
the National Museum by Mr. C. D. Rudd. The collection 
consisted of 212 specimens belonging to 39 species, of which six 
were described as new. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 9th April, 1907, at half -past Eight 
o’clock P.M., when the following communications will be made : — 

1. Mr. T. A. Coward, F.Z.S. — On the Winter Habits of the 
Greater Horseshoe and other Cave-haunting Bats. 

2. Mr. G. A. Boulenger, F.R.S. — On a small Collection of 
Fishes made in the Eastern Watershed of the Transvaal by 
Capt. G. E. Bruce. 

3. Mr. W. P. Pycraft, F.Z.S. — Contributions to the Osteology 
of Birds. — Part YIII. Tyranni, Hirundines, Muscicapae, Laniinw, 
and Gymnorhines. 


The following Papei's have been received : — 

1. Mr. C. J. With. — An Account of the South American 
Cheliferince in the Collections of the British an<i Copenhagen 
Museums. 

2. Mods. S. A. Buturlin. — On some new or little-known 
Siberian Birds. 

3. Mr. F. E. Beddard, F.R.S. — Notes upon the Anatomy of a 
Species of Megahphrps, with references to other Genera 'of 
Batrachia, 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Semtanj. 

3 Hanover Square, London, W. 

March 26^A, 1907, 
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Mr, R. I. PococK, the Superintendent of the Gardens, exhibited 
a photograph and the skull of the specimen of Pallas’s Oat {Felts 
manul) that had recently died in the Menagerie. 

Mr, 0. A. Boulkxoer, F.R.S., read a paper on a collection of 
Fishes made in the Eastern Watersheci of the Transvaal by 
Capt. G. E. Bruce and presented by him to the British Museum. 
The collection contained specimens of 1 8 species, of which several 
had not been previously recorded from the Transvaal and five 
were new, 

Mr. W. P. Pycraft, F.Z.S., read a paper on the Osteology 
of the Oligomyodian and Diacromyodian Passeres. After 
referring to his previous contribution (published in the ‘Pro- 
ceedings ’) on the Osteology of tlie Eurylaemid and Tracheophone 
Passeres, he remarked that there seemed little room for doubt 
but that the Diacromyodian and Oligomyodian Passeres must be 
regarded as divergent branches of a common stem. 

The latter suborder included the Tyranniformes, Phytotomidse, 
and Pittidfe, while the former embraced the remaining Passeres. 

In the present communication some fourteen Families were 


♦ TbiB Abstract is published by the Society at 3 Ilanorer Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
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ilescribed, and these were divided into four groups— Hirundines, 
Muscicapse, Laniinte, and Gymnorbince. This arrangement was 
based not on osteologicaJ characters alone, but also on the evidence 
of pterylosis and cei^ain wing-muscles. 

The author proposed to include the Vireonid«e with the Musci- 
capaB, and the Vireolaniidae with the Gymnorhin®. With this 
last group he proposed, tentatively at any rate, to include the 
Paradiseid®, inasmuch as there seemed good reason for continuing 
to regard these birds as near allies of the Corvid®. 


Mr. F. E. Beddard, F.R.S., read a paper on the Anatomy of 
a Bornean Frog of the genus MegalophrySy with references to 
other genera of Batrachia. 


Mr. T. A. Coward, F.Z.S., communicated a paper on “The 
Winter Habits of the Greater Horseshoe arul other Cave- haunting 
Bats,'* the result of observations made in the Somersetshire 
caverns, where at the end of December and beginning of January 
he found that the Bats were not in profound sleep, but moved in 
the caves and went into the open for f(x>d. This food, the author 
showed, was not all taken w^hen the Bats were in flight, but was 
usually devoured when the Bjits were at rest. The manner of 
feeding w*fis described and information supplied about the food 
of the Greater Horseshoe and the parasites which infested this 
species and the Lesser Horseshoe. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, the 23rd April, 1907, at half-past Eight 
o’clock P.M., w^hen the following communications will be made - 

1. Mons. S. A. Buturlin. — On some now or little-known 
Siberian Birds. 

2. Mr. R. Lydbkkeb, F.R.S., F.Z.S. — The Ears as a Race- 
character in the African Elephant. 

3. Mr. Oldfield Thomas, F.R.S., F.Z.S.— -The Duke of 
Bedford’s Zoological Exploration in Eastern Asia. — IV. List of 
small Mammals from the Islands of Saghalien and Hokkaido. 
With an Appendix on the Cold-blooded Vertebrates by Mr, G. 
A. Boulengbr, F.R.S., F.Z.S, 

4. Mr. Henry Scherrbn, F.Z.S.— -Some Notes on Hybrid 
Bears. 
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Tlie following Papers have been received : — 

1. Mr. 0. J. With. — An Account of the South American 
Chdiferiim in the Collections of the British and Copenhagen 
Museums. 

2. Mrs. 0. A. Meebitt Hawkes.— On the Abdominal Viscera 
and a Vestigial Seventh Branchial Arch in Chlamydosdachua. 

3. Mr. Frank E. Beddard, F.R.S. — On some new Species of 
Eudrilidm belonging to the Genera Polytoreutusy NeumanieUay 
and Eminoacdex from Mt. lluwenzori. 

4. Mr. Oldfield Thomas, F.R.S. — The Duke of Bedford’s 
Exploration in Eastern Asia. — V. Second List of Mammals from 
Korea. 


Communications intended for the Scientific Meetings of the 
Zoological Society op London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 


.3 Hanover Square, IjOKDon, W. 
April IG^A, 1907. 
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The Secretary read a report on the additionAS that had been 
made to the Menagerie in Mai*ch 1907. 

Dr. A. Smith Woodward, F.R.S., exhibited an antler of a 
R(id Deer which had become malformed and enlarged by disease. 
'J'he sfiecimen was obtained by Mr. Thomas Sheppard from a 
prehistoric peat-deposit at Mablethorpe, Lincolnshire. 

Mr. R. I. PococK exhibited, oil belialf of the Sec’RETAhv, a model 
of the African Elei)haut “ J umbo,” formerly living in the Societys 
Menagerie, made % the late Mi\ William lh*elin and presente<l to 
tlie Sociefy by his widow. 

Mr. R. Lydekker, F.K.S., i-ead a pajwr on the ears of llie 
African Elephant as a race character, to illustrate which a large 
number of photographs and several specimens were exhibited. 
The author considered that there must be many more ltH*al rac'e.^ 
than those already named by Dr. Matschie, althou^fh, wdth the 
present material, he hesitateil to give separate designations U> 
several of these. He ventured, however, to piopose new names 
for the Elephant of the eastern side of Cape Colony ; for that of 
Mashoiialauil, as typified by a head in the linpeiial Institute ; for 
tliat of the Lake Rudolf district, m represented by a head pre- 
sented to the Britipsh Museum by Mr. H. S. II. Cavendish ; ami 
for the Hoinali Elephant, as typified by a heiid in the collection 
of S.A.R. le Due d’Orldans at Wood Jlorton, this last rac'o 
being chanicterised by the very small i«irs, which, however, were 
quite ditferent in shape from those of K, a, knodienhamri. 
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The author also directed special attention to a skull from the 
Albert Nyanza district, for which h© had pi*©viously suggested 
tlie name E, a. edheriemia, ’•Differing in many points from those 
of other African elephants, this skull showed a remarkable resem- 
blance to that of the extinct Indian E, planifroiia, thus suggesting 
the descent of the African Elephant from that species. 

Mr. H. E. Dresser, F.Z.S., communicated a paper by Mons, S. 
A. Buturlin containing descri})tions of three new species and five 
new* subspecies of Siberian Birds. 

Mr. Oldfield Thomas, F.R.S., read a list of small mammals 
which had been obtiiined in the Islands of Baghalien and 
Hokkaido by Mr. M. P. Anderson, for the Duke of Bedford's 
exploration of Eabtein Asia. Fourteen species were recotded 
from Saghalieii and thii-teen from Hokkaido. The faunas of the 
two islands proved to be v(>ry similar to each other, although in 
some cases subspecific diff(Tenees between the representative 
fonns in each were perccj>iil)le. In one genus only, Mkromya^ 
the lelatibnship of Hokkaido seemetl to be with the main island 
of Japan rather than with Saghalien. 

A list of the cold-bkK)ded VeiiebT’ates of Saghalien, by Mr. G. 
A. Boulenger, F.B.S., was also read. 

Mr. Henry Scherhkn, F.Z.S., rea<l son\e notes on Hybrid 
Bears, referring to cases that had occuiied in tlio S(K*iety*H 
(tardens, the long .series hnnl }»y Hear Nill in his Zoological 
Gai'den at Stuttgart (now broken up), ami a recent cawi in 
the Garden at Jlallc'-aii-der-Saale. Reference was also made 
to cases said to lane occurred at Cologne and Hanover, but for 
these the evidence was not conclusive. 

Mr. F. E. Beddard, F.R.S., contiibuted a })aj>er on some new 
species of Earthworms of the family Eudrilida?, belonging to 
the genera rolytm^euim^ JStimianiMa^ and EminoscohM fiom 
Mt. Ruwenzori. 

A communication from Mr. C. J. M'rrii contjiined an account 
of the South-American Pseudo-scorpions of the family Cheliferidiu 
in the collections of the British and CojKjnhagen Museums. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 7th May, 1907, at half-past Eight 
o’clock P.M., when the following communications will be made : — 

1. Mr. Oldfield Thomas, F.R.S.— The Duke of Bedford's 
Explomtion in Eastern Asia. — V. Second List of Mammals from 
Korea* 
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2. Mr. ^Aubyk R. B. Trevoe-Batptye, F.Z.S.— On some (3on- 
stmotional Features in Continental Zoological Gardens. 

3. Dr. William E. Hoyle.— The Marine Fauna of Zanzibar 
and East Africa, from Oollectfons made by Cyril Crossland in 
1 901-1 902.— Cephalopoda. 


The following Papers have been received : — 

1. Mrs. 0. A. Merritt Hawkbs* — On the Abdominal Visceiu 
and a Vestigial Seventh Branchial Arch in Chlamydomlodihtis, 

2. Mr. James Ritchie, M.A. — Some Collections of the Cape 
Verde Islands Marine Fauna, made by Cyril Crossland, July to 
September 1904. — Hydroida. 

Communications intended for the Scientific Meetings of the 
Zoological Socieit of liOXDON should be addressed to 

P. CHALMERS MITCHELL, Sea-etary. 

3 Hanover Square, London, W. 

April 30<A, 1007. 
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